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(57) Abstract 




A method of inducing a 
Cholescystokinin-A receptor agonist 
response in a mammal by administering 
a compound of formula (I), where 
R is Ci-C6alkyl, C^cycloalkyl, 
phenyl, or substituted phenyl; R 2 is 
C^alkyl, C 3 ^cycloalkyl, Ca^alkenyl, 
benzyl, phenylCi-salkyl or substituted 
phenyl; or NR J R 2 together form 
1,2,3,4-teti^ydroquinoline, 1,2,3,4- 
tetrahydroquinoline or benzazepme 
mono-, di-, or trisubstituted independently 
with C,. 6 alkyl, C^salkoxy or halogen 
substitucnts; n is an integer selected from 
the group consisting of 0, 1, 2 or 3; p is 
the integer 0 or 1; q is the integer 0 or 1; 
r is the integer 0 or I, provided that when 
q is 0 then r is 0; R3, R* R 5 ^ R8 m 

— *v «* P^KaSs^ r s&rg* ga]1 b,addcr stasis - i — - 
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A METHOD OF INDUCING CHOLECYSTOKININ AGONIST 
ACTIVITY USING 1,4-BENZODIAZEPINE COMPOUNDS 

_ ThiS inVentl '° n relates t0 1 ' 4 benzodiazepine having cholecystokinin 
(CCK) agon.st activity. More particularly it relates to the use of 1 4- 
benzodiazepine which exhibit CCK-A agonist activity in the manufacture of a 
medicament for the treatment of conditions where a modulation of the effects 
of gastrin or CCK is of therapeutic benefit and to a method of inducing a 
CCK-A receptor agonist response in a mammal in need of treatment for a 
gastrointestinal or central nervous system related disease 

Cholecystokinin (CCK) is a peptide found in the gastrointestinal tract 
and the central nervous system, see A. J. Prange et a/., Ann. Reports Med 
Chem. 17, 31, 33 (1982), J. A. Williams, Biomed Res. 3, 107 (1982) and V 
Mutt. Gastrointestinal Hormones, G.B.J. Green. Ed., Raven Press N Y 169 
CCKhas been implicated inter alia as a physiological satiety hormone ' 
involved in appetite regulation, see Della-Ferra etal, Science 206 471 
(1979), Saito et a,.. Nature, 289, 599, (1981), G.P. Smith, Eating and Its 
D,sorders. A J. Stunkard and E. Stellar. Eds, Raven Press. New York 67 
(1984), as a regulator of gallbladder contraction and pancreatic enzyme 
secretion, an inhibitor of gastric emptying, and as a neurotransmitter see A J 
Prange, supra, J.A Williams, Biomed Res., 3, 107 (1982), J.E Morley Ufe ' 
Sc. 30, 479. (1982). Gastrin is a peptide involved in gastric acid and pepsin 
secretion in the stomach, see L. Sandvik. etal., American J. Physiology, 260 
G925 (1 991 ), C. W. Lin. et al.. American J. Physiology, 262, G1 1 1 3 (1 992) 
CCK and gastrin share structural homology in their C-terminal tetrapeptide-' 
Trp-Met-Asp-Phe. 

Two subtypes of CCK receptors have been identified, designated as 
CCK-A and CCK-B. and both have been found in the periphery and central 
nervous systems. It has recently been reported that CCK-B receptors are 
similar to the gastrin receptor, see Pisegna. J.R., de Weerth. A, Huppi. K, 
Wank, S.A, Biochem. Biophys. Res. Commun. 189, 296-303 (1992) CCK-A 
receptors are located predominantly in peripheral tissues including the 
pancreas, gallbladder, ileum, pyloric sphincter and vagal afferent nerve 
fibers; CCK-A receptors are found to a lesser extent in the brain see T H 
Moran. etal., Brain Res., 362, 175-179(1986). D.R. Hill, etal., Brain Res 
4545, 101, (1988), D.R. Hill, etal., Neurosci Lett., 89, 133 (1988) R W ' 
Barret, etal., Mol. Pharmacol., 36, 285, (1989). D.R. Hill, etal., J.' Neurosci 
10, 1070(1990), V. Daugeef a/., Pnarmaco/B/ocfcemBefcac 33 637 ' 
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Crawley. TrenK r ham . j*. 8e J32 , 1 ^ ) " SA ' s3, 4923 (1986), J.N. 

published April 28. 1993 EPO 0 523 *r I 38 94S> 

10 0284 256. published 28 Septemb! 1*8 and M ^ 20 ' 1 " 3 ' EP ° 
anxiety, arousal, neuroleptic agents and M w 9 * ^ 0f 

suggested that CCK acts in the nerinhprv t* r u ,- has been 

directly on the brain to prod e T^ZTsl 7? *" *" °* 
Neuroscience Abstr., 4 180 (1978 TLTr o ' CUShln ' BJ " 

20 Etemo. R., and Simansky K j « ' jBr ° me ' C " Cushin > B.J., 

^ving CCK ago^ ^T^** ° 981) - C °~ 
analogues, see U S patenT N* ! !on ,1? * mC,Ude pe P tide 

CH 2 CON(isopropy|)(phenyl) substituent at the N i nne v , 
benzodiazepine mdecu.e been 1 * 

Present invention have been found to have CCK l l 0 ■ ^ mP ° UndS * thS 
therefore may be useful in part for ™ 
0 weight loss in overweight patients and InJL^S^^t 

.nsulin dependent diabetes problems associa te i l l^Z ' *" ^ 

conditions. and for treating obesity. ga „ 

pancreatic secretion. nd dlsor ders of 

maintenance of the f o„o„i„ 9 ^ S^"* •«* 
blood g ,ucosa. Cpap.ioe, in"^^!^ * " ™ "™- 

A ,c. insulin reslstance . T^^ZTZZT 
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Patent 5.187.154. which is incorporated herein by reference The CCK a 
compounds of the present invention are therefore usefu! for ,J a ? < ^ 
^mans through station of these gJ^SJ S^T " 

Ch Q .p ^ Pr6Sent inVenti ° n pr0vides a novel "*thod of inducino a 

TeZTTZl re r° r a9 ° niSt reSP ° nSe in 3 « * - o 
^eatment of a gastro.ntestinal or centra! nervous system related disease 

wh,ch compnses administering to such mammal an effective amount of a 1 a 
benzod^epine compound of the fo.lowing formula (.)• " ^ 



NR'R 2 



(•) 




( c HaWNHycO) q (NHV»9 

'r 4 



wherein: 



R 1 is selected from the group consists nf r „,i ■ „ 
15 Phanyl cr phany, mono-, di, oMrisubTZd ,„^l !, ' ' C ""* d0 *»l 
-« C«a, ky , sub S ,i,u,ad JST^^?"* "* **"* C <- 

6 alky«h,o. oarboxymathylthio. trifluoromalhyisulfonvlanZ „k ,1 
****** or C^alMauKnyi subsl* ' *"* C ""»* 

R 2 is selected from the group consistina of r» -il. . ~ 

•ndapondanUy in me ortho or para positions wflh hydroxy c IX r 
eaikoxy, oyano, banzyloxy. pyrrolid™. m „rpno,ino ,J££ U, 
ammo, mono- ordi(C,. 6 alkyl)amino. -COO(C, aalkvli eVa^ ' 
5 oarboxy^yiinio. t ri„_y,. ^ Z 25£J 

aalkoxy, Ceaikyisuifony, or C^aikyisuifiny, substitoems or ' 
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halogen aubatituents " ,depen * n «>' Cm**. C.^altoxy or 
qis the integer 0 or 1- 

'o •** nyd 4, **SS or lrisubs,l,u,ea "-P— % * C, 

»*=^Mlhio.h. 1W oar / l.^.^;c 

w-nwiM wuoro™,^, crii'cr^' 

eaftyl), -S0 V CF 3 . -SO„c 6 H. JatoZ ,^ 0v<Cl -« all< * -SO»NH(Ci. 

(CHjVSOaNHCOfC^alkvl) JCH,1 sn <SOjCF3) < C '-W | M). - 

naplhyl. blcycloheteroatyl or subati JT ^ • . SUbs,ilu,M "e'aroaryl. 
is oxadiaole ,han R4 ls no^odT^^^* Pr <""' dM «*" * 
is 0 ^ r - 0 theo * „ not ^Z^T^TT 
isoindoM, atill further provided thai T " * """•"'•d 1- 

» « 3 '>no,2.,rt*,v, a ™ IS ub^^oM"bo i ;rt iS, '" iS1 ^"sO», m 
further provided that whan n is 1 pt 1 a JT^ *" 2 P ° Si "'° n ' even *»' 
or 2-indolyl; ' P ' S ' • 0,8 1 an<f ' is 0 then R3 „ not phen>1| 

coo.cTh^cS " S03K " S02CH3 ' - S02C ^ • 

R7 is hydrogen, C^alkyl, C^cycloalkyl -CH,C h ^ o 
CH.COMM, ^CONH ( C M ,;, ^S^XES"* " 

9 selected from the group consisting of 0, 1 or 2; 
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R 4 is selected from the group consisting of hydrogen, Chalky!, 
halogen, d-ealkoxy, Ci-ealkoxyC^alkyl, carboxyCi- 3 alkyl or Ci. 
6alkoxycarbonylCi.3alkyl; 

X is nitrogen, nitroso, or NR8, provided that when X is nitrogen or 
5 nitroso then === is a double bond between X and the C-5 position of 
the diazepine ring, and is a single bond when X is NR 8 ; 

R 8 is selected from the group consisting of hydrogen, Chalky! or 
(CH 2 ) k R 9 ; 

k is an integer selected from the group consisting of 0, 1 , 2, 3 or 4; 
10 R9 is selected from the group consisting of amino, mono- or di(d. 

6alkyl)amino, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, phenyl, 
nitro, carboxyl, carboxamide, hydroxyl, heteroaryl, -C00(Ci-6alkyl), - 
CONH(Ci. 6 alkyl), -SOt(Ci^alkyl), -SOtNH(Ci. 6 alkyl), -SO t CF 3 , - 
SOtC 6 H 5 , -O(Ci-ealkyl) or -CON(Ci. 6 alkyl) 2: 
15 t is an integer selected from the group consisting of 0. 1 or 2; 

m is an integer selected from the group consisting of 0, 1, 2, or 3, 
R 5 is selected from the group consisting of hydrogen, Ci -C 6 alkyl, 
C3-C7 cycloalkyl, oxygen, phenyl, phenyl mono or di-substituted with 
halogen substituents, heteroaryl, substituted heteroaryl or 5, 6 or 7 
20 membered saturated heterocycle, provided that when R5 is oxygen and 
m is 0 then is a double bond between R 5 and the C-5 position of 
the diazepine ring, and is a single bond when R 5 is not oxygen; or 

XRS together form a heteroaryl or substituted heteraryl where X is 

nitrogen, provided is a double bond between R5 and the C-5 

25 position of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen; 
5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
membered saturated heterocycle interrupted by 1 , 2, 3, or 4 N or O 
heteroatoms, with the proviso that any two O atoms are not bonded to each 
30 other; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1 , 2, 3 or 4 N, S, or O heteroatoms, with the proviso 
that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono-, di- 
35 , or trisubstituted independently with hydroxy, C^alkyl, Ci.6alkoxy, 
carboxyCi-6alkoxy, halogen, amino, mono- ordi(Ci. 6 alkyl)amino, nitro, 
carboxy. -COO(Ci^alkyl), -CONH(Ci-6alkyl), d^alkylthio, 
carbosamide, carboxymethylthio, phenyl, benzyl, benzoxy, cyano, 
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fin^H y - S ° 2CF 3° r -SO Z C 6 H 5 , pyrroHdinyl, morpho.inyl 

P-pe^myl. p.perazinyl, trifluoromethylsulfonylamino, phenylC^alkoxy 

5 su 1 btS U s ^ ' C ^ a ' k ~ *"* ~*. or heteroa^ 
z is an integer selected from the group consisting of 0 1 or 2" 
b IC ycloheteroaryi in more detail is a 9 or 10 membered bicyclo 
aromatic ring interrupted by 1, 2, 3 or 4 N, 0 or S heteroatoms with the 

10 thrr at ^ ° " S heter ° atomS 3re " 0t bonded » -h * r with 
10 the further prov.so that bicycloheteroaryl is not quinoline- 

mon 0 T^T ' iCyd ° heter0af >" in ™* detail includes bicyclo heteroary. 
mono-, d., or tnsubstrtuted independently with hydroxy. (Chalky!) Ci 

SS^SS-^ phenyl> heteroa ^ pheny,(C - a,ky,) - 

15 ^ e P o '; armaCeUtiCal,y acce * able Edition or organic base-addition salt 

formuJm ?T* "° the USe of a C0 ™P™* of 

formula (1) ,n the manufacture of a medicament for the treatment of 

20 "™ * ° f ^ » CCK is - therapeutic 

One aspect of the invention includes using compounds of formula (la): 

da) 





^(CH 2 ) a rNH) p (CO) q (NH),R 3 



R 4 



X 
R 5 



25 wherein: 

R 1 is selected from the group consisting of d-C 6 alkyl C 3 - 
Cecydoalkyl. phenyl, or phenyl mono, di, or trisubstituted independently 
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with hydroxy Chalky., C^a.kyl substituted with 1-8 fluorine atoms C, 

COUC^TTr* alkOXy ' f,UOr0> amin0 ' m ° n °- ° r ^-ealkyOamino. !* 
COO(C^alkyl). C^alkylthio, carboxymethylthio, trifluoromethyl 

^uoromethyls U |fony.arnino. phenylC^koxy. C^alkylsulfonyl or Cl 
5 6a'kylsulfinyl substituents; ^ 1- 

R2 is selected from the group consisting of C 3 -C 6 alkyl. C 3 - 
Cecycloalky^ C 3 -C 6 alkenyl, benzyl, pheny.C^a.ky. or phenyl mono- di- or 
tr.ubsmuted independently in the ortho or para positions with hydroxy' C ' 

10 u f ^ Cyan °' ben2y ' 0Xy - Pyrrolidino - ™T>no.ino, carboxyC, 
10 ealkoxy. chloro, amino, mono- or di(C^alkyl)amino, -COO(Ci^alkyl) e" 

DhZc 0, ": b0Xy T e%,thi0 ' tn ' flUOr0met ^ tnfluoromethy.su.ony,amino; 
phenylCi.6a.koxy, Cl ^a.kylsulfonyl or C^a.kylsulfiny. substituents; or 

together form 1 .2.3,4-tetrahydroquinoline or benzazepine 

1 5 h"! 0 "' r tnSUbStitUted inde P«ndent«y with Chalky., Cl . 6 alkoxy or 
to halogen substituents; 

n is an integer selected from the group consisting of 0 1 2 or 3- 
pis the integer 0 or 1; 3, 

q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0 
R3 is selected from the group consisting of hydrogen Ci 6 alkvl C, 
ecydoalky,, phenyl, phenyl mono, di, or .."substituted independen wTth Cl 
ea kyl, hydroxy. Cealkoxy. halogen, amino, mono- or di( Cl 6 a.ky.) amino 
n.tro. carboxy, -COO(C^a,ky,). carboxyC^a.koxy, carboxycja k7 
carboxymethylthio, heteroaryl. mono- or di(C^a.ky,)aminoIy, or 
•5 tnfluoromethyl, trifluoromethoxy, C^alkylthio, -SO v (C^alkyl) -SO NHfC, 

(C^J.COOtd.ealkyl), -(CH 2 ) V SCH 3 , -(CH 2 ) v SOCH 3 -(CH ? ) SO,CH 
(CH 2 ) V C0 NH2I -SCH 2 COOH. -CONH(S0 2 CH 3 ). ££S£^ ' 
CH 2)v N(C 1 . 6 alkyl) 2 . -(CH 2 ) v NH(S0 2 CF 3 ),-(CH 2 ) v N(S0 2 CF 3 )(C 1 ilkyl) - 
0 (CH 2)v S0 2 NHCO(C 1 . 6 alky.) l -(CH 2 ) v S0 2 N(C^a.ky.)CO(C 1 ialkyt) 
(CH 2)v CONHS0 2 (C 1 .salkyl), -(CH 2 ) v CON(C 1 ^a.k y ,)S0 2 C taM) - 
(CH 2 ) V NHRS or -(CH 2)V 0R 7 substituents, hetero a ;! heLa^Luted 

C,ea,koxy, benzol - 
_ COO(Ci^alkyl). am,no, mono- or di(C^alkyl)amino, phenyl or benzyl 
> subst.tuents, napthyl. bicycloheteroary. or bicycloheteroaryl N-substituted 
.ndependently with hydroxy, carboxyalkyl, phenyl, heteroaryl, C^a.koxy or 
cyano substituents; i-eaiKoxy or 
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RS is h . p CT^P95/0l 3 35 

^-<25&£* . SOj cp„ . S02CeHs . 

(CH 2 VC0 — / "\ / V 

\ / (CH ^o--/ \_ r6 

vis an integer selected from th P „ 

w is an integer selected from nl r UPC ° nSiStln90f0 - 1 "2; * 
is selected from the am 9 rou P consisting of o 1 or* 

ea/koxycarbonyiCLaa,^,. 1 3 kK cwb »VCi^alkyl or c, 

^, PWJMI RJlsme , owhenyi 

1S ^. Slandri ^thenXisnitroso- 

Cs-7 cycloalkyl, ph,^ or phe „ °" P „ n Cons,s,,n 9 * Mrogen. c,-c 6 a ,M 
"Mnd^M, ha'ogefsXZT " ^«e d * "* 

throphenyf, pyrrol/I, oxazoly, Z^*'")''. Waanyl. , urany , 



25 



°*o-sute„-, utecl Mependel wT^f ""'"""V' "I- be mono- w di 
"tayoarbony,. C 1<akoxy . c 6a ^° 9e "' °'' Sa " < * ^oxyTc ' 
famine subs^ws , '*" l<) """ 0 ' «™ or mono, or dlfc, 



2 is hydrogen or halogen; 



h . " a 'ogen; 
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isopropyi. V1 c y cior, exy|. More particularly R 1 is 

substituent is in para ™*°'' n ° a "° Preferably the 

'Penally substituted^^" ^ """"""^ * 

Pneny, or " otmethyiamino. Preferably £ ls 

4 - R 4 is conveniently hydrogen. 

The integer m is conveniently zero an* p* • 

5 - X is conveniently N or nitroso. 

'0 9 Phenyl optional,, by ^T^ZtT' 1 ' SUbS ' i,U,M 

.mn^oropb^, „ indoVeTf Ln, * Phenyl (e.g. 2 . 
narogen by carboxyalkv, e g . carb 0 ^X° " °" 

When n Is 1 q is conveniently zero Within *• 

conveniently both either zero or tTT '* 9r0Up " and r ere 

conveniently indoty, e.g. 3-indoly, ' wT'"? ' " *' i! 

™. ES£ 2 ? **** - - 

" *o=o. Whin .his class pS e " 3 - Pyr ' Clyl i! W» X is 

s preferred groups include those where n 
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^ 1 « r are zero 2 ^ ££« 1 « » or n is , 

10- R 1 is phenyl; 
R 2 is isopropyl. 
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11. R1 
or- 



cyclohexyl. r — . y u, propy,, ,so P ro Py |, butyl or 



15 



.12. nisOorl; 
pis 1; 
qisl; 
r is 0; 

(carboxymethyOindoly, T™^ ^ N ' 

20 PhenylC^alkoxy. " ^^^'^^""ethyDindoly! or 

13. nisOorl; 
Pis 1; 
qis 1; 

25 ris 1; 

7-indazolyl. 
30 14. R 4 is hydrogen. 

, \T::r edfrom,he9rou --^-^, c ,^, flU or 0 

35 16. Xisnitroso. 

R is Cs-7 cycloalkyl. 

17. Ri is phenyl; 
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R* is C 3 - 6 alkyl. 
nisOorl; 
p is 1; 
qisl; 
5 risOoM; 

R 3 is selected from the group consisting of hydrogen, hydroxy 
carboxy phenyl, substituted phenyl, indoly.. N-(carboxymethy.',indo.y|. 
N-fCLealkylcarbonylmethyOindolyl, indazole or phenylC^alkoxy- 
10 o R rf ^^ : eCtedfronithe 9roup consisting of hydrogen, Chalky,, chloro 

m isOor 1; 

R 5 is selected from the group consisting of Ci-C 6 alkyl, phenyl, or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 
3, or 4 N, S, or O heteroatoms, with the proviso that any two 0 or ' 
i o S atoms are not bonded to each other; 

Z is hydrogen. 

18. R1 is isopropyl; 
R 2 is phenyl; 
20 n is 0; 

pisl; 
qisl; 
r is 1; 

R 3 is carboxyphenyl; 
25 R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
2 is hydrogen. 

30 19. R 1 is isopropyl; 

R 2 is methoxyphenyl; 
n is 0; 
Pis 1; 
qisl; 

35 r is 1; 

R 3 is carboxyphenyl; 
R 4 is hydrogen; 
m is 0; 
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R 5 is phenyl; 
2 is hydrogen. 

20 R 1 is isopropy}; 

5 R2is ^ethoxyphenyl; 
n is 0; 

Pis 1; 

qis 1; 

risl; 

10 R 3 is phenyl; 

R 4 is hydrogen; 
m is 0; 

R 5 is cyclohexyl; 
Z is hydrogen. 



15 



20 



25 



21- R 1 is isopropyl; 

R 2 is P-methoxyphenyl; 
n is 0; 

Pis 1; 

qis 1; 

ris 1; 

R 3 is phenyl; 

R 4 is hydrogen; 

m is 0; 

R 5 is methyl; 

y and 2 are hydrogen. 

22 - X is nitroso 

R 5 is cyclohexyl. 
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n^T" methM Parti0U ' ar " mon "> induci "9 a CholescystokinkM 
"a Z„°r reSP ° nSe bV ****** ,hS « - *S- 

5 Z££!£T* m compound 0 " h9 ,ormula <" ma " als ° <"**• 

■nduang a Cholescystokinin-8 receptor antagonist response in e mammal. 

^u,e T o:;rr::. ,urther ^ '•«*»^ - 

R ' '"elected from the group consisting of hydrogen, C,.C.alkvl C, 
?"* " ^ mOn0 "' di "' w **-*2d ind pTnSy 
1 f "* C, - 6alk °' <y ' "atogen amino 

mono, or d,(C,. 6 alkyl)amino. nilro. oarboxy. -COO(Ci jsalkyl), C^alkylthio 
carboxyme^ylthio. Muoromethyl, fhfluoromemyisuifonyfamino, ptnyC 
ealkoxy or heteroaryl substituents; 

15 nn , R2 j SSe,ectedfromthe W consisting of hydrogen. d-Cgalkyl 

mono hv, 1 - 6a,ky '- Cl - 6a ' kOXy ' ^^.alkoxy. halogen, am'no 
mono-ordKCealkyDamino, nitro. carboxy. -COO(Ci^alkyn C« JIL 
Q ^oxy m ethy,thlo. tHfluoromethy,, tri^ole^^ 
20 ealkoxy or heteroaryl substituents; or 1 " 
NR1R2 together form 1 ,2,3.4-tetrahydroquinoline mono- di- or 
tnsubstituted with halogen substituents; ' ' 

n is an integer selected from the group consisting of 0 1 2 or 3- 
pis the integer 0 or 1; 
25 q is 1; 

r is 0; 

R3 is selected from the group consisting of hydrogen, phenyl mono- 
dy or ^.substituted independently with trifluoromethylsulfonytomino ' 
phenyl Cl . 6 alkoxy or heteroaryl substituents. (substituted phenyDamlno 
30 where, said substituted phenyl is mono-, di, or trisubstituted independently 
wth tnfluoromethylsulfonylamino. phenyl Cl . 6 alkoxy or heteroaryl 
substituents. N-(carboxymethyl)indolyl or 
N-(Ci.6alkylcarbonylmethyl)indolyl; 

35 ealkyl; ^ " S6 ' eCted *" *"* C ° nSiStin9 ° f hydr ° 9en - » 
X is nitrogen or nitroso; 

m is an integer selected from the group consisting of 0. 1, 2. or 3; 
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saturated 5 r «rT • "wwuenxs, Ci-C 6 alkenyl, o ra 
N SorOhtf ^ niembered ring optionally interrupted by 1 2 3 or4 
N. 8 or O heteroatoms, with the proviso that any two n or » V' ' 
not bonded to each other; S atoms are 

10 2 is hydrogen or halogen- 

- any O o, S ^ ' "* Pr0,iS ° 
or a^ace^,, accept ^„ ion J base ^ ^ 

>0 

Particular compounds of formula (la) include: 

A. Ri is isopropyl; 
R 2 is phenyl. 

B. 



30 SC" ' ram 9f0UP *«""* ^, or 



C nisOoM; 
pis 1; 



35 



auba.itu.ad phanyl I mon " ' ""WO"*" wharain aaid 
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di-, ortrisubstituted independently with trifluoromethylsulfonylamino 
Phenyic^alkoxy or heteroaryl substituents. N-(carboxymethyl)indoiy| N -(d 
6alkylcarbonylmethyl)indolyl; 

5 D. R4 i s selected from the group consisting of hydrogen or Chalky!. 

E. misOoM; 

R5 is selected from the group consisting of d-C 6 alkyl, phenyl or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 3 or 
10 4 N, S, or 0 heteroatoms, with the proviso that any two O or S atoms' are 
not bonded to each other. 

F. R 1 is d-ealkyl; 
R 2 is phenyl; 

1 5 n is 0 or 1 ; 

pis1; 

R3 is selected from the group consisting of phenyl mono- di- or 
tnsubst.tuted independently with trifluoromethylsulfonylamino. phenylCi 
ealkoxy or heteroaryl substituents. (substituted phenyl)amino wherein said 
subst.tuted phenyl is mono-, di-. or trisubstituted independently with 
tnfluoromethylsulfonylamino. phenylC^alkoxy or heteroaryl substituents N- 
(carboxymethyl)indolyl. N-(d- 6 alkylcarbonylmethyl)indolyl; 
R 4 is hydrogen of d-ealkyl; 
misOorl; 

R5 is selected from the group consisting of d-C 6 alkyl. phenyl or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 3 or 
4 N. S. or O heteroatoms, with the proviso that any two O or S atoms are 
not bonded to each other. 



20 



25 



30 



35 



The invention still further comprises 1 ,4-benzodiazapine compounds of 
the formula (la) wherein: 

R1 is selected from the group consisting of hydrogen, d-C 6 alkyl C 3 
Cecycloalkyl. phenyl, or phenyl mono-, di- ortrisubstituted independently 
with hydroxy, carboxyd-ealkoxy, halogen, amino, mono- or di(d 
6 alkyl)amino. carboxy. -COO(Ci^alkyl). C^alkylthio. carboxymethylthio 
tnfluoromethylsulfonylamino, phenyld. 6 alkoxy or heteroaryl substituents- ' 

R2 is selected from the group consisting of phenyld-C 3 alkyl or phenyl 
mono-, di-, ortrisubstituted independently with hydroxy, carboxyd-ealkoxy 
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amino, mono- or di(C^alkyl)amino, carboxy -COOrT^ n . 

n.san.nl.gers.i.aedfrom.he group consisting of 0 1 2 or3- 
P is the integer 0 or 1; ' ' r J * 

qisl; 
r is 0; 

10 ,>* ^ iSSe,ectedfrorn group consisting of indolyl N 

-^^^^ 

heteroaryt. pnenytcLa" Ph "* (SUbS,i,u,ed 
15 ea,M; " *" W * hatogen. or C, 

X is selected from the group consisting of nitrogen or n» m ~. 
- - « integer setected from „ group conS £ uTor 3. 
R 5 is selected from the group consist,™ nfh , ' 3 ' 

Phenyl, substituted phenyl Ci cTL7Z ° ^ a,k * 

?n . nnenyi, U1-C6 alkenyl, or a saturated 5 r nr 7 

20 membered nng optionally interrupted by 1, 2 , 3 or4N S oro 
heteroatoms, with the proviso that any lo 0 or S all 
to each other; S atoms are no < bonded 

2 hydrogen or halogen- 

ee^onv,, c^Msuiorre:z:sr oxv ' C1 - 

*- ^ .o 0 or's ^tZZLVlT^ P ™ M 
^-"^aocep^^aci^ono/^^^ 
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5 



10 



15 



Still further particular compounds of formula (la) include: 

a- R 1 is isopropyl; 

R 2 is di(Ci.ealkyl)aminophenyl. 

b. 

4-dimI 1 1' S6leC !f * fr ° m 9r ° UP C ° nSiSting ° f *™*> 4-methoxyphenyl or 
4-dimethylammophenyl; 

cyclohe^r Se ' eCted fr ° m 9r ° UP C ° nSiSting ° f Pr ° Pyl ' iSOpropyl ' *** ° r 

c. nisOorl; 
Pis 1; 

R 3 is selected from the group consisting of indolyl N- 

(carboxymethy.)indo.y. >N -(C 1 . 6 a.ky.carbonylm e thyl)indoly« l indazoleamino 
benzoxy, phenylamino, phenyl mono-, di, or trisubstituted independently with 
ammo, halogen, trifluoromethylsulfony.amino, phenylC^alkoxy or heteroary. 
substituents, (substituted phenyl)amino wherein said substituted phenyl is 
mono-, di-, or trisubstituted independently with carboxy, halogen 
tnfluoromethylsulfonylamino, pheny| Cl . 6 alkoxy or heteroary! substituents. 

d. R< is selected from the group consisting or hydrogen or Cl . 6 alkyl. 
25 e. misOorl; 

R5 is selected from the group consisting of C,-C 6 alkyl, phenyl or a 
saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 3 or4N S 
or 0 heteroatoms, with the proviso that any two O or S atoms are not bonded 
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30 



35 



1 R 1 is isopropyl; 

R 2 is di(Ci-6alkyl)aminophenyl; 

nisOorl; 

pisl; 

R 3 is selected from the group consisting of indolyl N- 
(carboxymethyl)indolyl, N-^-ealkylcarbonylmethylJindolyl indazole 
benzoxy. phenyl, phenyl mono-, di-. or trisubstituted independently with 
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R 4 is hydrogen; 
misOoM; 

4 rfT; • 7 m "" bered ""9 "^"V interrupted by 1 2 3 or 

10 9 R 1 is isopropyl; 

R 2 is dimethylaminophenyl 

n is 0; 

pis1; 

R 3 is carboxyphenylamino; 
15 R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
Z is hydrogen. 

t e » ra h h R1R2 t09etherfomi 1 . 2 -3,4-tetrahydroq U inoline or 1 2 3 4- 

tetrahydroquinoline mono-, di- or trisubstitutpH in w 7 

d-sa.koxy or halogen substituems ^alky!. 

30 " 18 !T ime9er Se ' eCted fr0m the 9r ° Up Consisti n9 of 0 1 2 or 3- 

- 30 p is the integer 0 or 1; * ' r 3 - 

qis the integer 0 or 1; 

R3 iltr?! 0 ° r 1 , Pr ° Vided that *«" * is 0 then r is 0- 
R* is selected from the group consisting of hydrogen oh<L 
substituted pheny,. heteroary,, indoiy,. ^ZJZZ^ L, 
6alky.carbony.methyl)indoly!, phenylC^alkoxy or indazole 

R< is selected from the group consisting of C, salkoxv C< 
~*hy..carb^^^^ 

X ,s selected from the group consisting of nitrogen or nitroso; 
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m is an integer selected from the group consisting of 0 1 2 or 3- 
R* is selectee from the group consisting of hydrogen C, 'L 111 
PtaH subsided pheny,, C,-C 6 afcenyl. or 's^s * *"* 
membered rtng optionally intended by ,. 2. 3, or 4 N. s, or O 

,o tThoZ ,he proviso ,nal ^ ^ 0 °' s — " * 

Z is selected from the group consisting of hydrogen or halogen- 
substituted pheny, in moro detail includes phenyl m o n o « o? 
nsubstituted independently w„h hydroxy. C,X, d 6 aZy . 

SalkylsuBonyl, C^alkylsulfinyl or heteroaryl subs.ituen.s- 

.hereoT 3 PhafmaCeU,ieal " ^-=«ion or base-addilion sa« 

l-o, J"' inWen "° n "™ ^ ,Unhe ' amiona "y ^Pf»es 1 4- 
benzodiazapme compounds of the formula (lb): 

NR'R 2 

I Ob) 



N 




JO 



(Y^— (j- | V-( CH 2)n(NH) p (CO) q (NHXR3 



X 



wherein: 
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salkoxy, carboxvC,j,aii, n ™ . OSI " utea w * 1-8 tluonne atoms, c,. 
salkylsulfinylsubstituants; ""• 5a " <ox i'' c 1-6»»<ylsulfonyl orC,. 

PhenylC,. 6 alkoxy, C^alkylsulfbnvl or r , ! , ""^'W^nylamino. 

^.^o-^^o^^t:™"^ 

halogen substituents; ^1-eaiKyi, C^alkoxy or 

"I 5 -" integer selected from the group consisting of 0 1 2 or3- 
P « an mteger selected from the group consisting „ n \ ' 
q is an integer selected from the group con S 1° " *' 
r is an integer selected from the grZ oTi '' 
is 0; 9r ° Up 0 or 1 - Prided that when q is 0 

R 3 is selected from the group consist,™ «r k w 
ecycloalky,. p h en y ,, pheny. mono- " ^ C '" 

salkyl, hydroxy, cjalko*^^ 
nitro, carooxy, -COO^Xlky,,^ ™ S^r**** 
carboxymethylthio, heteroaryl, mono- c^SSSE'i ^^a'^ 
thfluoromethy., tnfluorometnoxy. Cl i^^^*"^ ° r 
Salkyl,, -SO v CF3 0r-SO v C 6 HT-(C H 1 NO Jruf - S0 ^^. 
(CH 2 ) v COO( Cl .a,ky,), ^SChT^ S^"***^ " 
(CH 2)V C0NH 2 , -SCH 2 COOH i^mS^f^ - (CH2 ^0 2 CH3, - 
(CH 2 ) v N(C, 6 a,ky, )2 , W^^^^^ « 
(CH 2 ) v S0 2 NHCO( Cl . 6 alkyl) -(CH5) SO wr^ ^ 16a '^^' " 

(CH 2)vC ONHS0 2 C . alky ' ^Sl^ 1 ^^^ " 
(CH^HR.or.CH^OR'suh^ 

-o.mono-ordi (C ,^^ 



20 

then r is 0, 

25 
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000,0^ -S0 JCF 3, -S0 2 C s H, . 

(CH 2 ) w C0 / \ 

15 rr a ni T 9erSe ^ 1 or2- ; 

R s TJ ?H? e ' eC,ed fr ° m ^ ^ insisting of 0 or 2 
ea,M; ^ ^ ^ - ^ro 9 en. ha^, or c, 

K istlZlT * ^ C ° nSiStin9 ° f ^ or NRS- 

20 (CH 2)k R9; ^ fr ° m 9r ° UP COnSistin 9 * ^ogen, C, 6 a, ky , or ' 

k is an integer selected from the group consisting of 1 2 3 or A 
R 9 <s selected from the group consistino of am „ ' 

SO,C 6 H 5 , -OlC^alkyl) or.CON(C,^alkylt ' 

30 nitrogen;"' ' 09e,he ' 3 he,e ' M,yl " SUb »*« *— yl where X ,s 
Y f s H, Ci. 6 alkyl or halogen* 

substituted heteroatyl in more detaii includes heteroaryi mono o 
. =r substituted independent,, ^ hydraxy , c, JJ^SlT 
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«rbosamioe. carooxymeLlrl " 6 " Ml C^alkyilhio, 
Proviso «,« a „y ^ Q Qr " £ * 3 " 4 N. 0 or S he ler oa,o TO . 4, ° 

- w-r pro^ lha , bicy ::; r s ;: tz - — 

accept. of ofsanjc ^ 

D 

suitable Pharmaceutical/*/ o~ 

^'^onafesorp^ 

carafes, succinates, lactates. Iar)r= ,„ « M '' phcs P"atas. 

acetates 

base salts such as alkali ma a, 2 "* ma,ea ^ and 

"ay, for example, be hydrates. 9 ' S0C " Um Sa,ts ' The solvates 

Other salts which are not „k, 
-efu, in the preparation of c^^^ a -ptab,e may be 
'urther aspect of the invention. ' ^ « an * form a 

It is to be understood thaf th* ~ 
«*M*ral enantiomars of fte "11 P inVen "'°" '"compasses .he 

alao covers ,he Wividua, enaotioTe" o, ,1 ? The —« ir*en J 
'orm u ,a („ above as mWures compos rep n 

«-» *«- -wo stereocenters is 1^2*"""" ' h «•** « «r 
GENERAL CHEMISTRY PROCEDURES 



22 



15 



20 



25 



30 



35 



WO 95/28399 

PCT/EP95/01335 

Compounds of general formula (I) may be prepared by methods 
known ,n the art of organic synthesis, as shown in part by the SET 
proces Ses A - , and schemes 1 .5. For any of these processes I 9 
schema ,t may be necessary anoVor desirable to protect sensitive or 

metht Pf0teCtin9 9r ° UPS ^ emp, °^ d acc °^ to standard 

methods of organ.c synthesis (T. W. Green and P. G. M Watts (1991) 

Jonn Wiley & So , s 7 s T ( ese 

groups are removed at a convenient stage of synthesis using methods 
known from the art. Thus, for examp,e, amino groups may be protected 
by a group selected from ara, kyl (e.g. benzyl), acyl. or su, ony, e g 
anylsu^onyl. phtha.imide. ortosyl; subsequent removal of the protecting 
group b 61 ng effected when desired by hydrolysis or hydrogenoS a 
appropriate using standard conditions. Hydroxy, and carboxyl groups 
may be protected using any conventional hydroxy, or carboxyl protecting 
roup. Examp.es of suitable hydroxy, and carboxy. protecting g^ps 
-nclude groups selected from alkyl. e.g. methyl, tert-butyl or 
met h oxy m ethyl, ara.ky.. e.g. benzyl, dipheny.methyl. or tripheny.methy, 
heterocyclic groups such as tetrahydropyrany,. acyl. e.g. acetyl or 
benzoyl, and si«y. groups such as trialkylsily., e.g. tert-buty.dimethylsi.y. 
The hydroxy, protecting groups may be removed by conventional 
techniques. Thus, for examp.e, a.ky.. silyl, acyl. and heterocyclic groups 
may be removed by hydro.ysis under acidic or basic conditions *X, 
groups such as triphenylmetny| may sjmjljar)y be removed * «*« 

under ac,d,c conditions. Ara.ky, groups such as benzy, may be cleave* 
by hydrogenous in the presence of a Nob.e meta, catalysUuch as 
pa.ted.um-on-charcoa.. Si.y, groups may a.so convenien ,y be Amoved 
us.ng a source of fluoride ions such as tetra-n-butvlammonL ZoZl 

SC h. m "I Symb ° ,S 3nd conventi <™ used in these processes 

schemes and examples are consistent with those used in the c*n»JZ 
s^ificjiterature, for example, ^^^t^^ST 
Soaety. Unless otherwise noted, al. starting materials were obtained f om 
commeraa. suppliers and used without further purification. Spec flca,ly the 
o. o^ng abbreviations may be used in the examp.es and through the 
spec.ficat.on: g (grams,; mg (milligrams); L (.iters); mL (milliliters,- psi 
(pounds per square inch); M (molar); mM (millimolar)- i v (intravenLv 
(Hertz); mo, (mo.es); RT (room temperature); min (minutes " no™ 
me.t,g point); TLC (thin layer chromatography); MeOH (L^TFA 
(tr.f.uoroacet.cacid); THF (tetrahydrofuran); dimethy.su.foxide (DMSO) 
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EtOAc (ethyl acetate); dichloromethane fDCMV dim*,* 

(CD,,: <DMn V 

ZZZTT (H0$U,: (HOBli 
ethylcarbodiimide hydrochloride (Enrv K ic o ^ „ 

5 chloride (BOP); JL*J£^ phosphi ™ 

Unless otherwise indited aTL IT ° "* * ^ ether " 

= niuicaiea, an temperatures are exDressed in o r /w— 
Cent ig rade). All reactions conducted at room t. ex P ressed ° C (degrees 
noted. conauc «ed at room temperature unless otherwise 

10 

20 ^micanoni^ 

chromatography on 0.25 mm E. Merck silica gel plates (60F^ - , 
* w,th UV light. 7% ethanolic phosphomo.ybdic acid o n T^'™*™* 
Flash column chromatography was oerformTnT p - an,slde Me solution. 
Merck) y performed « s.l.ca gel (230-600 mesh, 
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Products were purified by preparative res,» re ** ^ 

mmX3O0mm). Linear gradients were US ed in .„ J 15 * 47 

was ,00 rnUntinute „ . M min ., A „ ^ ° ^ ~ 
Analytical purity was assessed by RP-HPLC u Si o„ . . 
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rr„n> f SCrit>ed ab ° Ve - ° ata rep0rted as tr " retention time in minutes (% 
acetonitnle over time). K 



5 R6 RrVTnlrtT 9 Pr0CeSS6S SChem6S 1 - 5 ' R1 ' R3 ' *■ « 5 . 



According to general process A, certain compounds of formula (I) may 

10 



be prepared by the reaction of an intermediate of formula (II) 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV) 
15 .m.dazolides of formula (V) or nitrophenyl carbamates of formula (VI* 



/=\ H 



(in) 



o 

(V) 



c y% 3 rrv* 



R 3 



O 
(IV) 



(VI) 



Isocyanates of formula (.I.) may be purchased or prepared by the reaction of 
20 amines of formula (VII): 



H2N-R3 
(VII) 
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With Oh PC T/EP9S/0133S 

=f a mines of formula *"> * * by 

» ven, such as me,ny te „e " T*" h * 

Preparedbytreatmentofamineso,.:" ,°. "WtaMa. of formula (Ware 

<*mpera,ure (0 - BO o C) . Nitrop ^, * hl " , "> ft ™> « a su,,ab,e 

Prepared by ft. re^ of amLT^M ? °"° mula M> ■» 

chloroformafe ,„ , h e preseno e Ta M0 "* 

«e.hy,am,ne, in . su'able snivel! d L? bMe 

50 o c. ■*« (d.chlorom.mane, a, a femperafure of 0 - 

According to process B r** • 

be Prepared by the conversjon * » ™* 

of formula (VHI) and reacted *, Z a2l T 00 <0 3 co ^d 

above ln a suitable solvent such as o^T^ ^ (V "> as **ned 

b.methylformamideoracetonitriro D r r ,etrah ^uran. N N- 
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(VET) 
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Whe rein W is selected from fonnula Vina, b, c or d: 



O 

(vm C ) 



(VIHa) 



H 

H O 

(vmb) 




NO z 

(vmd) 



or of formula (V„,a, 

compound of formula (II) with oh™ P by treatment of a 

formula (V,„c) is prepared - 

-bony, diimidazole; and the 2 J"""* ( " } ^ 

prepared by treatment of the amine of forrn^n ^ ^ is 

chloroformate. rmu,a ( "> with nltrophenyl 

formula (IX) in the presence rf . P ° f f0rmu,a ( "> acids of 



HOOC-R3 
(IX) 
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be ^°triazol-l-y )oxvtrjs , ' , ' de ^"chloride (EDC), or 4- 
acid anhydrides (XI). ' °" 0rmu,a <") *» add chlorides (X) or 



(X) 



o 

PO) 



« Padicularoases ^^"^•"^O. 

XtaattViamiTOpyri^ famine, N-metrvlmorpholine „ ^ 

According to process n 

20 ^^-.-^^-^s:;^ 




R 4 

>i > C (CH 2 ) n -(KH) |) -(CO) q -(NH) r -R3 
(CH 2 ) ro R 5 

(XII) 



25 alkali metal hydride alki/i 

* - ~» - = halo JSZZZEST™ " ^ C ' 



(Q, Br) 
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(XIII) 



HNR1R2 
(XIV) 



10 



15 



o 



R A R i2 + "zNR" - HNR'R 2 

™ (XIV) 

aalkoxy. carboxyCaaikoxy. fluorine amino 1 ^ C, - 8 * lk>t C '" 

ealkylsufcy, orhe<e ro aryl suLituents C 1-6 a,k ^=nyl, C,. 

in Ihe presence of a suitable reducino aoem 
°~Mr,deorsodiun^^^ 

According to general process P ^,1. 
35 (I) may also be prepared by the relctL L C ° mP ° UndS * 9enera ' f °™<* 
a suitable * eaCt '° n ° f com P°"nds of formu.a (XVII) with 



29 



WO 95/28399 



PCT/EP95/01335 



10 




base such as an alkali metal alkoxide, alkali metal hydride alkyl lithium or 
a.kal, meta, disi,y,a 2 ide. followed by the addition of aha.ide Tio^Z,. 

(Br, CI, l)-(CH) n -(CO) q -R3 
(XVIII) 

These reactions are particularly run at -80 to 25° C in a s „it a h lo e . 

p Dy ine reaction a compound of formula (XIX) 




(CH 2 ) n R* 



20 



25 



(XIX) 



w^th amines (VII) in the presence of a suitable dehydrating agent (DCC EDC 

BOP) or bromo-tris-pyrrolidino-phosphonium hexfluoro 

Suable stents for process F include N, I^^JL^^^ 

2? 6,ha : reaCti ° n iS ™ at room ^P-ature with a suitable 
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*Z ' ^ N ^ CH2) -* (NH) l»-f CO ),-(NH^-R 3 

CI 

(XX) 

with amines of formula (XXI) 

HNR16R17 

10 fx*') 



15 



with an appropriate base, such as an by treatmen < 



Y 



20 



(CH^R* 

(XXII) 



alkali metal hydride, and reaction with halid^ „f 

suitable th ha " des of 9 ene ral formula (XXIII) in a 



25 

• . (CI, Br, l)-(CH 2 )g-R18 
(XXIII) 
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solvent, such as dichloromethane or N N dim*th « 

impound, also ^ within - P— 



10 




n ^ 4 (CH2) n -(NH) p -(CO) q . 




compounds of genera! ,orrr,u,a ,„, ^ r-CcoVh " °' 

oon te ,nXt? 10 9Sneral P ' 0CeSS 1 «* **— **"»-. POOiq 



NR'R 2 




(XXIV) 



20 



general formula (I) may be further converted by treats 
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NR'R 2 

\ n 

W R4 




(CH 2 ) a -RS 
While compounds of formula >in m a „ ^ 

Pushed in „ lifereZ Bo « a 17??° ""*• '° m « h °* 

•neir preparation is i„us,ra,ed in Schema ThSl "** r ° U ' e "* 
employed for m = 0 - 4 and R» * C , C. 1 , T' r0Ute " conve " ie "«y 
Pyridyt or substituted pyridine Thl'beL " ? SUbS "' ,Ut9d phen >"' 
(XXV) is prepared ™ e '* nanaz0,e Mediate of formula 

«~ £ C^^^T Pr0CMUreS « 3 ' 19S9 ' < 
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SCHEME 1 

(xxvn) 



(XXV) (XXVI) 



NHj, MeOH 

NH4 + CH 3 COO- 



fI ^ v N-oP 9 (xxvm) 

(CH 2 ) m R* 



(CH 2 )mR5 (CH 2 ) m R 5 



NaH, 



1„2 



B^yNR'R 
O 

(xm) 



NR J R 



r 0 



H 2 , Pd/C 



Y iC J. >-NH-Cbz or 
Z 

(CH,) R 5 HBr > Acetic acid z 

(xxrx) 
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v 



Alternatively, compounds of formula (XXX) may be reacted with 
dibromobarbituric 




forni x T ° f f0rmU,a (XXX °- Reaction " a —P°und of 
formula (XXXI) w.th a mi nes of formula HNR ,6 R 17 . as described in Process G 
and remove, of the Cbz group by treatment with H 2> P d/C cata, st oThb" 
prov.des compounds of formula (II). y HBr 

a^rdr H Ve,y ;, COmP ,° UndS ° f f ° rmU,a (,,) may be P re P ared *«" i^toic 
anhydr.de of formula (XXXII) as illustrated in Scheme 2. 
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SCHEME 2 




(H) 
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Sr d5 ; ,tau,a < Xlla > are P^Pared from compounds of formula 

^ SCheme 1 ' aCC ° rdin9 10 the Drocedu «* o^lined in 

Scheme 3 



(CH 2 ) m R S orH2 (CH 2 ) m R 5 

(XXVID ) Pd/C (XXXDQ 



10 




Processes 

A ' C - Y ^ 1 _ N /-(NH] l ,-(CO) q -(NH) r -R 3 
(CH 2 ) m R 5 

(XHa) 

Following removal of the Cbz protecting group from formula (XXVIII) using 
ac.d.c or hydrogenolytic conditions, the resulting amine of formula (XXXIX) 
may be treated (as previously described for processes A or C) with 

"foZa 6 ™ Ch ' 0rideS ° f f0rmU ' a (,V >' W*» «« 

of formula (V), mtrophenyl carbamates of formula (V.), acids of formula (IX) in 

the presence of a suitable dehydrating agent (BOP. DCC, EDC) acid 
chlondes of formula (X) or acid anhydrides of formula (XI) to provide 
15 compounds of formula (XHa). 

Alternatively, compounds of formula (XII) may be prepared according to the 
procedures published in Evans, et al 1987 J. Med. Chem. 30, 1229-1239. 

20 I", ^T^T^ ( f 10 ^ 56 PreParSd by alkylation °< a "mpound 
of formula (XL), prepared according to published procedures (Bock et al 
1987 J. Org. Chem. 52, 3232-3239.). 
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Scheme 4 




Compounds of formula (XIX) *r* (Xvn > 

= «M M* or , lkali me(a , « y ^ ' ate,i 

(CI.8 f ).CH 2 .COOC,.C 4 alM 
10 (XII) 

Certain compounds of formuld (XXI m , .. 

' Mr " SO,reaal "»»««l«< i nSohe meS . 
Scheme 5 

r ° 




NH, 



R X (CH 2 )„-R3 Z^^-N R4 

O H 
(XLm) 



pocan) (xlii) o 11 




According to general 



.« iu yenerai process I ^ar+ • 

be prepare. p„ lhe .aeon o, an hCST^ <» 
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NR'R 



Id 2 




with isocyanates of formula (III), imidazoles of formula (IV) carbamoyl 
chlor.es of formu,a (V, or nitropheny, carbamates of foLla^ asten 

_ According to process K, certain compounds of general formula (I) may 

lZC^ e reaCti0n ° f 3 C ° mP0Und ° f f ° rmU,a ^ ™ « 
formula (XLV) ,n the presence of a suitable dehydrating agent such as 



HOOC-R4 
(XLV) 



■ lyurocnionae (cDC), or4-benzotnazol-1-yloxytris- 

(dimethylaminOphosphonium hexafluorophosphate (BOP) particularlv in th« 
presence of a suitable alcohol (N-hydroxysuccinimide or " the 

hydroxybenztriazole) to generate an activated ester in situ 

Alternatively, certain compounds of general Formula (I) may be 

at SST °" " 3 C ° mP0Und " (XUV) W ' th ~ ***** « 

dirhi Pref r d S0,VentS f ° r Pr0CeSS K indude N ' N-dimethylformamide 

d chI _ n tetrahydrofuran . Preferred temperatur j are 2*; en 0 . 

60° C Preferred bases .nclude triethylamine. N-methylmorpho.ine or N N 
dimethylaminopyridine. H"«"ne or im.n- 

According to process L, compounds of general formula (lc) may also 
be prepared by the reaction of acids of formula (XI \n\ ^ 
tvi v/n\ »u rormuia (aLVI) with amines of formula 

(XLVII) ,n the presence of a suitable dehydrating agent such as 
d.cyclohexylcarbodiimide (DCC), S-dimethylaminopropyl-S-ethvl^rh.w ; 
hydrochloride (EDC), or4-benzotriazo.-1-y,oxytris ^^'de 
(d.methy.amino)phosphonium hexafluorophosphate (BOP), particularly in the 
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' y erate an ac f've ester in situ. 



(CHl) ' C0OH __pa^ vQCT-w^om&i 




(XLVI) 




X 

ac) 



60° C. Particular bases include 2h! tem P era ^es are between 0 - 

dimethylaminopyridine. N-methylmorpholine or N.N- 

Altematively, according to process m 
where R8 is not hydrogen may IZ T a ' COmpounds °"°rmula (Id). 

alkali metal hydride, alkyl lithium or ^ r " *" a ' kali metal a,koxi ^. 
solvent, such as N^ZorZZ diSi ' y,a2ide in a s ^b,e 

^ the addition of a J£ Z^^^ 0 ^ *» °' 





20 



(XLvm) 

ad) 

substituted amino acids of formula |S) denVal,VeS < L > with 
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Y 



■ay 0 - H - 



O 
(L) 




-ita b ,e7asTsutas ^ ™ h — ' " ~ w «h a 

ranging from 25-50° C tne,hy,am ' ne ° r Sodium «*on«. a, temperatures 

definition of formula tm hw compounds within the 

— « x^crr r ab,e base su * - - — 

• MM solvent, such as N N^So ! T ^ h 
C, followed by the addition of a halide of fo i 6 ° r tetrar,ydrofuran a ' 0° 



Ip'R 2 

base 




R'fBr.Cl] 




(LH) 



00 



20 



* W herein ^ZT™* *"* "» *"■» 

(LIV). Preferred solvents include dM,T «. h),d,azone °f formula 

temperatures are fronT^I SZT? * Ch '° r ° ,0rm Prefe ™ 

tne reflux temperature of the solvent. 
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nr'r 2 




POC13 

NH 2 NHCOR n 
OJV) 




ag) 



Intermediates for formula rXLiv, ara 
compound of formu.a (XLVIH) wi h Jn by treatmerit * a 

-tal a,oxide, a, ka ,i baSe ' "* as an a, ka ,i 

a suitable solvent, such as N N d^ J * ^ disi '^ide in 

C followed by the addition of LSSrr " - °° 

azido compound Dls ^'sopro Py |) phenylsulfonyl azide. The 3. 




(xlvhi) 

may be reduced to the amino k. . -(XUV) 

«*«. „ lhe reduction ^^'T "** P<1 ' 0 ^ ra P««« 
tatrahydrofuran. m6,hano1 ' " han <* «W acatale. or 

Intermediates of formula (XLVIa) ar. „,. 
compound of formula (XLVIII) «L» « ° y ,rMlmera * * 

>ase. such as an a J, m «l^ " h ^ •» an approp riat . 
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base 

[CI, Br]-C3|C00R 14 
(LV) 



hydrolysis Z ^>-X 



:ooh 



(XLvm) 



CXLVIa) 



■ The S::: under ap ~ 

the reaction of isatoic anyhyd Le ds *° * dire ^ *»" 

protecting group. (LV,) ' fol,owed *V removal of the ester 



NR 1 R» 




COOR 14 
(CH 2 )n 



NR'r2 



COOH 



(LVI) 



O0 



hydrolysis 




(CH>COOH 



CXLVI») 



tenures ranging from ^ " SOd ' Um « 

Intermediates of formula flx/im.** l. 
compound o, fcrmul . wtC'XT °' 
metal appropriate base, such as an alkali 
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10 




NR J R 2 



base 



R 8 [Br,Cl] 




15 



dm 



^ (lvhd 

alkox.de, alkali metal hydride, alkyl lithium or alkali metal disilylazide in a 
suitable solvent, such as N,N-dimethy.formamide or tetrahydrofuran at 0<> C 
followed by the addition of a halide of formula (Llll). 

Alternatively, intermediates of formula (LIX) wherein R" is a 
heteroarv. substituent may prepared from compounds of formula (LVII) by 

of foZaT'v) ^ 0XyCh ' 0ride ' f0 " 0Wed ^ reaCti ° n ^ hyd ™ 



POCI, 



NR ! R 2 




NH 2 NHCOR n 
(LIV) 




^ (UX) 
isa tn 'TTf ° f f ° rmUla (LV,,) are Prepared from the condensation of 
lea^onis ° f ^ W *** The Nation 



NR*R 2 



H 2 N-^COOH 



(L) 




\*mt r XJ.J 

convemently run in water or aqueous alcohol, with a suitable base such as 
tr.ethylam.ne or sodium carbonate at temperatures ranging from 25-50o C 
Intermediates of formula (L) are prepared by treatment of isatoic * 
anhydnde of formula (LX) with an appropriate base, such as an alkali meta, 
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[Br, CirY^'R 2 2 o 0 
CLX^ « 

3 HNR1R2 
wilh bromoacetyl bromide, chloroacetvi'^L - 

•We eoiven, such as dicJZSe il^ ? T""" *«* * « 
a=e,o„arile a. o> C, in f, rmJ^S?*?"* "~ <* 

Hethylamine. of a lert,ar V a ""ne base, such as 

Amines of formuia ,X 1V) are ebrained as described above. 
Pharmacology 

measured using pharmacological method a ' Ua,ed and 
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1- CCK-A RECEPTOR BINDING ASSAY 

■Tissue Eaegajjgj 

5 

Solutions of 0.3 M sucrose and ? n m * 

overnight at 4'C. On mTf^^T. « ~ « chilled 
such that the fina, concentratio ^ /I'" * ^ inhib «°- are added 
mg/500 ml sucrose) and 100 uM nhln , * ^ Trypsin lnhip '»°r (50 

10 mL sucrose). °^ phen y'^th y sulfony, fluoride (8.5 mg/500 

Rats are sacrificed bv decani^;,. 

abdomen is opened me pan J^T and skin are The 

harvested, excess fat and lymoh nJ h ® pancre ata are 

divided into approximately 4 0g s^Z^ ^ «■*• * 

10 mL of 0.3 M sucrose. 9 ***** ^ 30 mL beak ^. each containing 

scissors and diluted 1 ;10 
mL Wheaton dounce with 4 up a nd down ,! T h °™^™« "» a chilled 40 
« ■* and down strokes of the -A^2T2?" ° f "» pestle ^ed by 
layers of cheesecloth into a chHl^L^TT^ n fi,tered th ™9h 2 
25 SUCros * with stirring to yield^coneam r ^ dMutod * ith 2.0 M 
homogenate. The resuL 1 3 m h„ °" ° f 13 M s ^ 

«— 36 mL polysome! tu b es 00^0 ' " 18 
t"be) and each tube is subsequen^^ m K 3te,y 3 ° mL h ° mo 9 e ™e per 
approximate* 0.5 cm from the op o ^ ° 3 M — «■ Jis 
30 Sorvall RC70 ultracentrifuge at 27 500 rpm nnn SamP ' eS are Spun in a 
The interface band is collected into a chid T X 9) f0r 3 hours a ' «"* 
mixed with cold distilled water to a totaU^ ^ and 

100.000 x g for 50 min. at 4'C The t m mL 3nd Spun at 

(25 mM HEPES. 104 mM NaCI l^T^^ KRH °^er 
35 mMCaC, 2 , 2.5 mM Glucose. S V"^? 0 *- ^^gSO^ 
^ 4o C ), transferred to a 15 mL Wheal dn PMSR ° ° 1% ST '- p " ^ 
anddown strokes of the mW?£^ 
tra ^into2-27m^ This homogenate is 

rbona,ebott,esand S punat100,000xgfor30 
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min.at4'C. The pellet is resuspended (1 rnL KRH huff , 
tissue), transferred to an appropriate sii I ^ * ° f ° ri9inal 

and down strokes of the ma ~ ZTZT ^ 4 ° P 

70-C in microcentrifuge tubes. " qU ° tS ^ St0red at " 

s 

Assay : 

££££ :r 5 ::xr ^ co ° «* 

10 aC '' 50mMKC1 - 5( ""MM9Clj,0.5%BSA,pH 7.4). 

25 PL prepared rleCe ™ ! 2000 C " m ™') * 

X: 364718 " inal ™ a ' ton) * - * — - o, non^ 

Tissues are collected on Whatman rc/o r.» 

25 2> CCK - B RECEPTOR BINDING ASSAY 

Tissue Prgp a r g »^ n . 

Hartley Male Guinea Pigs (250-300 o rh a n« 4 

tn^, . x ,s d,ssec ^d and placed in 4 e c B.rffor T . 
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such mS ° f sus P ens i°n is adjusted with buffer 

Assay 

Skatron filters are soaked in Buffer with nic/n m - o 

for an hour prior to harvesting B ° V ' ne ^ A ' bumin < BSA > 

20 

P*l]-sulfated CCK-8 labeled wTth BoHon h T 9 * ° BSA ' PH ? 4) 
Ci/mmol) is diluted Bo '^-Hunter reagent (Amersham, 200 

25 

«« membranes are incubated lso ^ » 
30 For B„ determination. Assa, Binding Buffer „ subaHutea for ^ 

For filler binding determination, Assay Binding Buffer is .„h«, . „, 
compound and guinea pi, codex membranes S,l,Uted *" ** 

35 For non-specific binding determination. 1 M M sulohated cr-kr a ,o 

substituted for test compound mm sulpnated CCK-8 (Sigma) is 
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Reaction is stopped by filtering using the automated Skatron Cell Harvester 
The filters are rinsed using 4'C Assay Binding Buffer. The filters are 
subsequently punched, placed in tubes and counted using a gamma counter. 

3. GUINEA PIG GALL BLADDER ASSAY 
Tissue Prpparatinrv 

Gallbladders are removed from guinea pigs sacrificed by cervical dislocation 
The isolated gallbladders are cleaned of adherent connective tissue and cut ' 
into two rings from each animal (2-6 mm in length). The rings are 
subsequently suspended in organ chambers containing a physiological salt 
solut,on (118.4 mMNaCI, 4.7 mMKCI. 1.2 mM MgS0 4 . 2.5 mM CaCI 2 1 2 
mM KH 2 P0 3 . 25 mM NaHC0 3 , 1 1.1 mM dextrose). The bathing solution is 
maintained at 37'C and aerated with 95% 0 2 /5%C0 2 Tissues are 
connected via gold chains and stainless steel mounting wires to isometric 
orce displacement transducers (Grass, Mode. FT03 D): Responses are then 
recorded on a polygraph (Grass, Model 7E). One tissue from each animal 
served as a time/solvent control and did not receive test compound. 

Assay : 

Rings are gradually stretched (over a 120 min. period) to a basal resting 
tens,on of 1 gm which is maintained throughout the experiment. During the 
basal tension adjustment period, the rings are exposed to acetylcholine (10-6 
M) four times to verify tissue contractility. The tissues are then exposed to a 
submaxima. dose of su.fated CCK-8 (Sigma, 3X10-9 M). After obtaining a 
stable response, the tissues are washed out 3 times rapidly and every 5 to 10 
minutes for 1 hour to reestablish a stable baseline. 

Compounds are dissolved in dimethylsulfoxide (DMSO) then diluted with 
water and assayed via a cumulative concentration-response curve to test 
compound (10-11 to 3 X 10-6 M) followed by a concentration-response curve 
to sulfated CCK-8 (10-10 to 10* M) in the presence of the highest dose of the 
test compound. As a final test. ACH (10 uM) is added to induce maximal 
contraction. A minimum of three determinations of activity are made for each 
test compound. 
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5 Steel ™*» «>ges (17.8 x 25 4 X 17 8 1 h Lf "* hansin a 

»a.er (delivered through autometic dh h ' 3h) «* - «.um access to 
and (cod (Lab Blox. Purina £S ,2 ? 31 "» raar * "» 
«*M<M. (lights on ^SL,™?^ Ch0W * 5 °°" « ^ '*i 
22.8-C. Prior ,„ ,es,i no . „, J*'™ 1 hours . » h) at approximately 

W 0900 h the next morning rateare'we^ net water, '* removed at 1600 h At 
intrapentoneally ,(.p., ^Z To T K " »*« 
duodenal cennulea with a tea ™*' J 0 -' " ' hrai " h a " irxlwelling. intra- 
** home cages. Pood i« 7,lTt " a " a ^ '» 

5 and ^"=90 is weighed ' '° 00 A < 10 *> h. remaining food 

-~ NTO p AC1dsecret|oningastricfistuuw 

Strir fief, -—a _ 



i vji_* KAT 

Gastric fistula rats are oreoar^ , 

Oimeiine. Cader and *° "» described by 

^^^^^ahZhi^ Q6,5 - G6 '0 (1966, 
'soflorane and oxygen g as to Mo „ Z , 9 3 mixture <" n «tous oxide 
abdomen is opened with a mldt" * £ ' mp '"'■"» « a gastric fistula C. 
— -ci S ic„ is made in the fond c ^Z"^ *" * 
curvature, and the stomach washed I !, ° ma *' ate "0 the greater 

suture thread. The cannu te " ** 2,0 g^ 

•o ^.m midiine incision and se^ Thin 7"* ' "* WUM *™ 
™«ne incision is sutured and th! V 5 " "* abaomi "al wall The 
Prevent food loss. The J ^ a £™ a *- * a scew ^ 
30 u « - secretion experiments. A^ J"* 1 ?* ^ Pan ' M ^ 
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10 



15 



same tune, a tail vein cannula is inserted pericutaneously to provide a route 
for mtravenous administration. The rats are then left to recover from the 
anesthet,c .n Bollman type restraint cages for the duration of the experiment. 

After a 60 minute acclimatization period, gastric secretion is collected every 
15 minutes by drainage into pre-weighed pots. During the acclimatization 
penod, a sal.ne infusion (3.5ml/hour) is given via the tail vein to keep the 
tubing free from blood clotting and to maintain hydration of the rat. 

Collected samples are weighed and the volume of secretions determined 
The gastnc acid concentration of each 15 minute collection is determined by 
titration to pH 7.0 with 0.1M NaOH using radiometer auitotitrator equipment 
and the total acid secreted per 1 5 minute period calculated. 

Acid secretion is stimulated using a submaximal infusion of pentagastrin 
(0.6ugkg-lh-i). Once a stable plateau to acid secretion is achieved test 
compounds are administered intravenously and acid secretion recorded'for a 
further 180 minutes. Inhibition of acid secretion is expressed as percentage 
inhibition of pre-test compound secretion levels. 

6. MEASUREMENT OF ACID SECRETION IN HEIDENHAIN POUND DOG 

Male beagle dogs (10-15kg) are prepared with a Heidenhain pound by a 
vetennary surgeon according to the methods described by Emas, Swan and 

25 Jacobsen (Methods of Studying Gastric Secretion, Chapter 42, pp. 749-751 
Handbook of Physiology, Section 6, Alimentary Canal. Ed: Code CF Pub- 
American Physiology Society). Animals are allowed 4 weeks to recover from 
surgery prior to experimental use. For measurement of acid secretion dogs 
are starved overnight, with water ad libitum. Gastric juice is collected from 

30 the Heidenhain pouch at 15 min. intervals and total acid output determined by 
automatic titration to pH 7.0 with 0.1M NaOH. Acid secretion is stimulated 
using a submaximal intravenous infusion of pentagastrin (1pg/kg-imini) 
Once a stable plateau increase in acid secretion is achieved, test compounds 
are administered by bolus intravenously. Acid secretion is recorded every 15 

35 min. for a further 180 min. Inhibition of acid secretion is expressed as 
percentage inhibition of plateau acid secretion values. 
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7. RAT GASTRIC EMPTYING PROTOCOL 
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Methyl Celjulose f^Tr-tni.- J 

1 • Disperse MC in water at an or *■ . 



2. 



Add Phenol Red (SOmg/100) to solution. 



io 3. Keep solution stirring during entire experiment. 
Drug Administration 

1 Food deprive animals for 1 8 hours. 

3- After 5 mi nu « M , 9avage , 5 mL ^ pheno ^ ^ 
Processing Stomachs 



1. 

2. 
3. 

4. 
5. 



After 20 minutes, decapitate animal 
Clamp stomach at the pylorus and 



cardiaends, and rinse in0.9%NaCl. 
Place stomach in 100 mL of 0 1 N NaOH 

homogenize for 30 seconds. Sma " pieces - and 



Let settle at room temperature for 60 mi 



minutes. 



In centrifuge tube add 5 mL of 

(29% w/v), and centrifuge at 2,80^^2^^ a ^ 

Decant supernatant, and add 4 mL of 0.5 N NaOH and * . 

wavelength of 560 nm. and read absorbance at a 
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Percent gastric emptying = 

5 1 -Amount of phenol red recovered from test stomach X 100) 

average amount of phenol red recovered from standard stomachs " 

10 ZlTT.T^ ^ d8termined fr0m the pheno1 red re «»ered «" stomachs of 
10 rats decap.tated .mmediately after intragastric infusion of MC/phenol red 
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Table 1. Functional activity in isolate „ • 
e~as %C CK-i^ 

1 63 ; (ImM) 



2 
3 
4 



88 
38 



59 
6 

o 86 16 

9 62 59 

10 ^ 73 

43 54 

12 80 56 



77 
13 
52 
67 



13 
14 
15 
16 
17 

18 24 

1 9 75 

20 58 83 

21 31 

22 54 

23 36 

24 79 

93 



54 



WO 95/28399 

PCI7EP95/01335 



Vehicle a 
10 CCK-8 B 

CCK-8 and CCK-A 
antagonist c 

15 CCK-8 and CCK-B 
antagonist D 

CCK-A agonist 1 £ 
20 CCK-A agonist 2 F 



Isolated guinea pig rat nac , . 

gallbladder ? 9astr,c emptying: 

% contraction emptying 



100 



87 
100 



66 
0 

52 



6 

2.5 



0 5% me,h >" <»»ulc»e was used as a last ~k . 
8. CCK-6 is tha C , "** "W* assay. 

gastric emptying assay. ,ntr apentoneally at 30 nmoies/kg in the 

C. CCK-A antagonist k mw -aoo - 

D. CCK-B antagonist is I ner. 

E. CCK-A agonist 1 is ? n /iu i -j 

administered intraperitoneallv at n 1 , 9 a,,b 'adder assay 
assay. 0nea "y « 0.1 ^oles/kg in the gastric emptying 



55 



35 



WO 95/28399 

p CT/EJ»95/0I335 

Present the active ingredient as a ll ""^ " is <° 

. invention thus , urther p, Jl' a nhl ""^ ' 0m "" a,ton - ™e 
« a compound of formuta ,„ J. f ° mU ' a " 0 " 

'hereof together with 0 „, „ ^.^f * .""^'a -» Of soivate 
» «cipien,s. The oarrier( s) or exo^eZ,? ^ aCCePlab ' a ^rs 
*nse of being compatable witMheT^ "* ""*«<>'• in the 
and no, deleterious to the CC ( T* * 
10 *"» is provide pX * —» -Pec, 

Pharmaceutical formulation co™^ *" Preparation of a 

(') =f = ^^tSir^ S of formula 

'oP'cal, (Wud^tuooata^utZ,^' "asal, 
tn^uscutar, ^aneous'n^o^ 9 ?' " Paren ' al <■**« 
20 ,0 ' n,, or in a T in *° "» *«i 

ot msumation. The formulations CwheL a ^ " y lnhala "o" 
conveniently presented in discrete^, ^P""*. * 
any o, ma methods we,, known inme T„ ZT *" ™" "* * 
include ma slep of bringinn inl . art °' Pnatmacy. All methods 
» "dutd carriers o, «„.,„ ^ ■» oompound with 

necessary, shaping the pnlZto STT" "** aM ^ » 

Pharmaceutical fbrmutl aeS ' re " fom ""a«on. 
^convenience «■***» 
oachate. or tablets each containing, = SUCh as oaPMes. 

> ^redien, as a po«er "Z Z ZZ? ™ ™™ « »»•*. 
emulsion. The active ingradien, may "so beT"' * SUSPe " Si0n ° r "a an 
electuary, or paste. Tablets and ° ' ^ Sen,ed as a oolus, 

contain convention, excipiems suTaj h ? adminls «re''°n may 
'"Of'oams. disintagrante or w,„i„ md,n 9 a 9ente, fflters , 

according to methods wall known iZZ ™ y " a coa 'e« 

Pe ,n me form of. for example, a q uec^o r ot, "* PrePara,lo " s ™V 
emulsions, syrups, or elixirs or 1T£ " solutions. 

^^^"^^ev^T^"^^ 
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preparations may contain conventional additives such « < 

s .or :^;r *r such as ■ « ~ 

end related »n«on 5 ,orl Dr ^ C ° n '"" ons ' *» - diabetes 
pencreetic erCe^ZTr 89aS,ro ' n,eS ' inal """'^ — **• 

disintegration ,n the stome^ ° Did ?? T ' Sh ° U "' be SU ' tebte *» 
10 enteric coating Exempt 1 ld <*««"8'*ion in the inteam., , ... an 

sotuoilHy *^IZ22£Zr» PH dependence for 

h/drcxypropy, me % ,ce,,u,iTZXe ^d met'"'' r^'* Phlha ' a ' e ' 
Some of these costing agents m!T melhacr >"«= «* copolymer. 

methylene Z^r 6 3 ^ "* 35 *"* 

- Th/coatings e e ZX^ZI T °' ** * ^ 
either organic or aqueous ntedi. On ! ' ! "* Cn ° r dispersion *> 

dose conteiners with an added presets «SZ *T " "* 
0 such forms es suspensions solutZ T """P 0 "*™ may teke 

vahi.es.endmayLnZr^e^rh^strr^ 
-ions, or as e trensderma, pL. rr m^r OT 
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example, be formulated with an aflllfl « 

w«h an aqueous or oily base and ST ' 6 """»"*<«< 

5 2*-—** ^n?,r: 9 jc fc .r ckenin9 

administration in the mouth include in,—,, 
insredien, in a flavored base ^ttv ~T » "** 
Pasttttes oontprtsin, the -tteC^lT" " 
and glycerin or sucrose and acacia Z 1 , k T M aS 9e,a,in 
'0 active in 9 red,en, in a ,ui,a e ^ ZZTZT TT^ ** 
the eye. the compounds accord!^ , T admWs »a'i°n to 

solution or susplta nttuS s, , " We ""° n * in > 

vehicle. Additives such a ZZT^^ " 
disodium edeatel and thi,v. 9 ""^"Iphite or 

15 bainciuded. ""'"""™ n ' no a 8«™"u=h as hypromellose may also 

Pharmaceutical formulations suitable for rectal a n m - •» 
wherein the carrier is a solid a ™ „„ u, administration 

suppositories. Su^L^ZT" " "* d ° Se 

commonly used in the LT^Tt 001:03 ^ ^ ° fller materials 

carner(s) followed by chilling and shaping in ^ ^ * m * d 

•—^^c^r^ administration may be 

25 in the art to be appropriate U ° h Camers as are kn °wn 

drops. Drops may be formulated Z lT ' ° f th6 f ° m of 
also comprising one or mTre soe ' inn T" * no ™*««« "ase 
30 suspending agents L quid sotl ^"i 2 '" 9 ^ " 

pressurized pact' ° " C ° nVenierit,y de,ivere < ^m 

the invent ~ S ~— <° 

a pressurized pack or other „ 30 ' nSUfflator ' nebul ^r or 

5 spray. Pressu zed packs Z ^ ° f de,i -ng the aerosol 
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case of a pressurized aerosol the dosage unit may be determined by 
prov,d,ng a valve to de.iver a metered amount. * 

Alternatively, for administration by inhalation or insufflation th» 

5 cZ'oTon 10 ^ inV6nti0n ^ ^ - *™ S 

composite, for example a powder mix of the compound and a surtabie 
powder base such as lactose or starch Th a ™ w anaasui «">ie 
oresented in , „ 7 6 powder com P°sition may be 

presented m un,t dosage form in, for example, capsules or cartridges or 

wiJh^^ 

wiin ine aid of an inhalator or insufflator. 
10 When desired the above described formulations adapted to 

g-ve sustained release of the active ingredient may be emp.oyed 

The pharmaceutical compositions according to the invention 
may also contain overactive ingredients such as anLicrobia. s 
or preservatives. agenis, 

15 The compounds of the invention may also be used in 

combination with other therapeutic agents for example antiinfective 

The invention thus provides, in a further asnprt => ^ *• 

20 °~ i of formu,a ^ a EES ~ 

den a ve thereof together with another therapeutic^ active agent in 

'5 ore S Pnt IT C ° mbinations refe ^d to above may conveniently be 

ZT T f ° rm ° f 3 Pharmaceu tical fo -"'ation and thus 

r U,at,0nS C ° mPriSing 3 as ^ne bole 

ogether w,th a pharmaceutical^ acceptable carrier thereof comprise a 
further aspect of the invention. Suitable therapeutic agents for use ^n 

0 ^TT S inC ' Ude tetraCydin ^ aPPr ° priate non ^ and 
stero,d antunflammatory drugs and anticancer agents. The individua. 

components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
ormu.at.ons. Appropriate doses of known therapeutic a ents w 
readily appreaated by those skilled in the art. 
' The amount of a compound of the invention required for use in 

treatment .will of course vary not only with the particular compound 
selected but also with the route of administration, the nature of the 
cond,t,on being treated and the age and condition of the patient and will 
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0.1 to 300 mgfkg of bodyweioht n, - ' he ,an 9 e ""ram about 

°< to**, ™*V ta, about , t0 1 

oral administration may aZl^JT Un » »«*«» <-> 

PWtaitorty too, about * T ^ 1 '° 250 "* 
dosage employed fo, the topical a^- ? C ° mp0Uf " 3 W ,omu 'a (')■ The 

-VP-ny io me range of from )0 * £*MJ- each dose«, ba 

gof,hecom P°"n<loffo,mula 

=~7;v^;rr„rab CK re,a,ed - 

aforementioned route,. pamcX bv T'^ " y <* *• 

daily non-toxic dosage for a 70 ^ or * Action The 

' ° -0 5 g of a compound * in the range of abouT 
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EXAMPLES 



20 



30 



35 



Pharmacy Example A 

Active Ingredient: 50mg 

1 0 Lactose anhydrous USP: -| 63 mg 

Microcrystalline Cellulose NF: 69 mg 

Pregelatinized starch Ph. Eur. 1 5 mg 
Magnesium stearate USP 3mg 

15 Compression weight: ~~ 3 00 mg 

with the active blend The blenH i« , S ' eve and b,ended 

punc, th ,„ ^ 2 ^zzszr* us,ng suitabte 

Intermediate 1 

N-lsopropyl-N' N'-rtimethvl-h*^ « 4 _ ihmj||| 

Acetone (30 mL, 408 mmol) is added to a mixture «f w m. ^ 
W**. (27.2 g , 2 00 m L, acetic ™Z * « ■TST'T" - 
•MM (500 mL). and sodiun, »^^*-» 
KM) and a lto wed «o ,„r ovamigh, undar ^1^. 
-» .o a residua. ,ne ^ mixture is panLedt^aTa ~ a 
and aqueous sodium carbonate The lavers are . ^ 
layer is extracted twice with ethyl aceta! ? tZ *TT ^ aqUe ° US 
extracted with saturated brine d ied ovlr Jh h ^ ^ C ° mt>ined ' 

7Z£S£ s™ e next step - 1H NMR < 300 M * w. 

1-18 (d, J-6.28 Hz. 6H); 2.82 (s, 6H); 3.04 (b, 1H), 3.47-3.59 (m, 1H, 6.59 (d, 



25 



61 



WO 95/28399 

PCT/EP95/0133S 

h"rneT 2H,:6 73<a ' J=90HZ ' 2H) TL ° *<°°- 3 *™0 e%.ace,a,e:r. 



10 



15 



20 



Intermediate 2 
lsoDroDvl-^.methoyv.phon Y i|^ m;nr 

By employing conditions similar to those described in Intermediate 1 4- 
anis.dine (1.27 g, 20.6 mmol) is converted to the title compound, which is 

Z MMD^f (172 9 " 1042 mm0l) and used without fu ^er purification 
H NMR (300 MHz, CDCI 3 ) 8= 1.18 (d, J=6.4 Hz, 6H); 3.49-3.58 (m 1H) 3 74 

Intermediate 3 

2-Bromo.N.i.snnrnpvl-N-nh^nYi.,,^,^^^ 

Isopropyl aniline (8.00g. 59.2 mmol) and triethy,amine (8.26 mL 59 2 mmoM 
are combined in anhydrousDCM (75 mL) under nitrogen and cooled oT "c 

Toll ; ^ Br0rn0aCe,y ' br ° mide < 5 - 16 mL - 59 -2 mmo.) is added 
dropw.se over approx-mate.y 10 min. and the reaction is al.owed to stir to 

(50 mL \tTT 6 r mi9ht - ^ mlXtUrS IS COmbined ^ «*•«" HC. 
(50 mL 1N ) and transferred to a separator, funnel. The organic layer is 

separated, dried over anhydrous magnesium sulfate, filtered and 

concentrated in vacuo to provide the title compound as a brown solid (15 13 

ft 89.1 mmo,). i H NMR (300 MHz. CDCI3) 6= 1.08 (d. J=6.8 Hz 6H) 3 53 1 

30 LIT 01 ^ 1H>; 7 - 18 ' 7 54 5H> - ^ Rf=0 22 *»C ^ 

Intermediate 4 

35 2-Bromo.N.(4^imPthylamino.p hPnvl) - M ts opmn^rt^ 

By employing conditions similar to those described in Intermediate 3 N- 
lsopropyl-N-,N--dimethy.-benzene-1.4-diamine (6.57 g, 36 8 mmol) peered 
as in mtermediate 1 , is converted to the title compound, 
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IZZ TJZ 9, 302 mmol) 1H NMR (30 ° MHz ' coc '3) *■ 1.03 (d 

J-6.6 Hz, 6H); 3.00 (s. 6H); 3.56 (s, 2H); 4.86-6.94 (m 1HV 6 71 (d J-L 4 
2H); 7 00 « J = 8 8 Hz ' « UC Rf=0.7 (,2 et^ a c^n^e). 



Intermediate 5 
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2.Brom 0 -N.i.snprnny|.N-M.m e thnw.pK a » v | VaefltamiHo 

By employing conditions similar to those described in Intermediate 3 
.sopropyl-(4-methoxy-phenyl)-amine (1.72 g, 10.42 mmol), prepared as in 
Intermediated is converted to the title compound, which is obtained as a 
brown sohd (0.777g, 2.73 mmol,. i H NMR (300 MHz, CDCI 3 ) 8= 1 04 (d 
J=6.8 Hz, 6H); 3.53 (s, 2H); 3.84 (s, 3H); 4.85-5.01 (m, 1H) 6 92 (d J-8 5 
Hz. 2H); 7,0 (d, ,-8.9 Hz, 2H). TLC R f =0.4 (3:17 eihy, alte ^ne) 



Intermediate 6 



^(benzyloxvcarhnnYDamino^-phPnvl.l ^dihydro^n^ ^T-rni., g 

one 

al t^J ^T'"^ ^tzky et 

THF HOC * m n H i ^ 337; 100 ° 9; 307 mm0 ') in a ^-us 

THF ( 00 mL) under n.trogen is cooled to 0-5 _C with an ice-water bath 

Oxaly. chonde (2M in DCM, 15.3 mL, 30.7 mmo.) is added via syringe 

followed by anyhydrous DMF (0.25 mL). After maintaining the reaction 

27 T n "J 2 HrS - ' S ° ,Uli0n ° f 2 -^nzophenone (5.445 g 
27^61 mmol, and anhydrous N-methyl-morpholine (5.90 mL, 61.4 mmol) in 
anhydrous THF (30 mL) is added dropwise over approximately 20 min The 
reactron ,s allowed to warm to ambient temperature and the slurry is filtered 
The residual solids are washed with a minimum quantity of anhydrous THF ' 
MM* 25 mL, and the washings are combined with the mother liquor 
The mo*er hquor ,s saturated with ammonia gas, diluted with methanol (1 50 ' 

mL), and saturated again with ammonia gas over approximately 0 5 hrs The 
react.cn mixture is evaporated in vacuo, dissolved in ethyl acetate and then 
concentrated again in vacuo . The residue is dissolved in ethyl acetate and 
washed twice with aqueous sodium hydroxide (1N). The combined aqueous 
layers are extracted with ethyl acetate and the organic layers are combined 
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— -° - «2* :™„r t 00 s ' 1297 m ™" « 

concentrated «, raeuo „„ su L, n * ove ™3 ht - Tne re action mixture is 

aqueous iayer is 9 rea.,r than 8. ZT^, 1 * Un "' *» " H * ■■ 
=n ice-water batn, ffltered. washed «h wa^anlT I T" M " C «* 
under high vacuum to provide the till h> " " lw - ana 

'H); 6.60 (d, J=8.1 Hz 1H ). 7 , , f" 3 ' ** 5 17 (s > 2I * =35 (d, J=8.4 Hz 
chtorofo™:™™^^ TLC: 

Intermediate 7 

and maintained for an additional 20 m n S tempera,ure is ^ised to 80 C 
ambient temperature, diluted w^n ! h ^i" 9 ^ is c °°«* to" 
* ^r 0 .5nrs.. fi ,teredandr; h ::ri^ S ^ agitated 
dried at 60 _ C under vacuum to pTovide h T*' ^ hydrob ™*e salt is 
16-5 mmol) of the title «^^^ b < T' 1 ^ ^ <M» g. 
the dihydrobromide (6.100 g 14 3 mmon hll * by partitio ™g 

carbonate (5% w/v, 50 mL) and^mTZ T"" aqUe ° US potassiuf " 

sodium sulfate, filtered' iS driad -r anhydrous 

dried under high vacuum to provide ' ^ The produ « - 

(3-69 g, 14.3 mmol,. i„ NM r (3 o m H2 dS " 3 SO,id 
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Intermediate 8 



5 l^sss^E mmo,) and anhydrous (205 

cooled to 0-5 C wt anir I 09 "" ,n ann ydrous DCM (10 mL) and 
chloroforltew 85 a 24 n ^ A S0 ' Uti ° n 0f ^"eny. 
dropwise over 5 1 tk ? anhydr ° US DCM < 15 ^ «• added 

hexane). * H) TLC Rf=0 - 5 < 1 « ethyl acetate: n- 

20 

Intermediates 9 & 10 

- (SHf(RH ' ph ~7"^ ■ i jam****** 

25 b§n2o[e]fl 4jdjazepin § nn7 



and 

30 benzofelfi djdjaggpin 2 nnr 

one <^^^^ 

as in Mediate 8. and anhydroua tr Lyialina M ,33 * TS 
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O'astereomers are separate, by eta,™? C ° nCen,ra,M * «™o. The 
«*0 a gradient o, 30-35 % JZ£ZT?* V °" TLC *■ M 
5 »f°matographyonTlCmesfs^ ^ 

^ exane T "* P«e fractions of eachll US ' n9 30 % ^ aca,a < a 
combined to p rov ide .he less polar ^1*?" ,rom aa * columh are 
,„ * a - P* Nervate 10 P *Z7?£Z? '' 3 367 -0 « 
The absolute stereochemistry of w 

analog, „ the eWon 9 and 10 ara "*"d by 
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Intermediate 1 1 




Sfiolng for 1 hr. a solution of ok 1 ni "°^ « 0-5 c Aft- 

lu o_Ofor30min. The 
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25 



reaction mixture is added via pipette to a vigorously stirred solution (75 mL) 
of ice/water containing aqueous sodium hydrogen sulfate (approximately 0.5 
mL 1 N) . The resulting slurry is diluted with 100 mL water, cooled to 0-5 C, 
filtered, washed with water, and dried overnight under high vacuum to provide 
the title compound (1.045 g, 1 .82 mmol) as a white solid. ""H NMR (300 MHz 
CDCI 3 ) 6= 1.08 (d, J=6.5 Hz, 6H); 1.58 (d, J=7.2 Hz, 3H); 3.92 (d, J=16 4 Hz ' 
1H); 4.26 (d. J=16.1 Hz. 1H); 4.-95-5.09 (m, 1H); 5.33 (d, J=7.9 Hz, 1H); 5.76 
(q, J=6.1 Hz, 1H); 6.70 (d, J=7.7 Hz, 1H); 7.12-7.62 (m, 19H). MS (FAB)- 
[M+H] + = 575. 



Intermediate 12 

N-lsopropvl-2-(2-oxo-5-Dhenvl.3.fRH[( R)-i. P henvl^th 0 xvcarbon V ll a minn}. 
15 2,3-dihydro-benzorein 41di a zeP in-1 -vl-N-nhenvl acatamirift 

By employing conditions similar to those described in Intermediate 11, 3(R)- 
{((R)-1 -phenyl-ethoxycarbonyl]amino}-5-phenyl-1 ,3-dihydro- 
benzo[e][1,4]diazepin-2-one (0.725 g, 1.817 mmol), prepared as in 
20 Intermediate 1 0, is converted to the title compound, which is obtained as a 
white solid (1.027 g, 1.788 mmol) ^H NMR (300 MHz, CDCI3) 8= 1.04-1.15 
(m. 6H); 1.50-1.57 (m, 3H); 3.92 (d, J=16.7 Hz, 1H); 4.29 (d, J=16.7 Hz, 1H)- 
4.98-5.11 (m, 1H); 5.38 (d, J=8.5 Hz, 1H); 5.74-5.84 (m, 1H); 6.64 (d, J=8 0 
Hz, 1H); 7.10-7.63 (m, 19H). MS (FAB): [M+H]* = 575. 



Intermediate 13 



2-r3-(S)-Amino-2-oxo-5-Dhen V l -2.3-dihvdro-henzofeiri 4| rl iazepin-1 -viyNI- 
30 isoproDvl-N- Dhenvl-acetamide hvdrnhrnmHo 

A solution N-lsopropyl-2-(2-oxo-5-phenyl-3-(S)-{[(R)-1- 

phenylethoxycarbonyl]-amino}-2,3-dihydro-benzo(e][1,4]diazepin-1-y|-N- 
phenyl acetamide (0.950 g, 1.655 mmol), prepared as in Intermediate 1 1 , in 
35 anhydrous DCM (25 mL) at 0-5 _C is saturated with hydrogen bromide gas 
and then stirred for 30 min. After removing excess hydrogen bromide by 
sparging the solution with nitrogen, the reaction mixture is concentrated in 
vacuo and triturated with anhydrous diethyl ether. The resulting slurry is 
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Altered, washed with diethyl ether *nn w 

cn* e product is m*S££££?Z? ^ """"'^ "» 
under high vacuum to pi* 2n «*<> 

427. 7 - 19 " 7 ' 86 (">. MH). MS (FAB): (M+HT = 
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Intermediate 14 




By employing conditions similar to those de«rih„< , . 
l!Opropy|.2.(2^xo-5^henyl-3-(RwZ ? ! , '" ln,e ™d*<* 13. N- 

mmo,, prepared as L *J£ZTE£2T*»° 81 ^ 
which is obtained as , yellow !0 ,id 0 £, ! ~ * ' ? * C ° mP ° Und ' 
MH Z . COCW S= 0.98-1.08 ,m. BH); 4 Z 2H, 4 8« o« , " NM " (3 °° 
1H); 7.18-7.88 (m, ,4 H,. MS (FAB,: ^ . 427 * ,H): 5 71 * 
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Intermediate 15 
3-N.trober.7nir- acid t-butyj egtgr 



stirred under nitrogen tor 2 L TheT, ""^ ™ F (7 ° mL > «* 

-» and partitioned dele n * 
Phase, the a q ueous iayer is baac-extrac^ C^TJT 
layers are combined, dried over anhvdm, ,c „ ™* or9anic 

.hen concentrated ft vacuo £ £f= Z TV™"™ ™ ered a " a 

siiica ge, using 0-5% gradient e"y^'! " toh «* 

containing the product aye combineT^^"^"*- FraCI '° nS 
under high vacuum to provide the title ST . and lhen *«" 

-mo,,. -H NMR ,300 MH^ CDCb t Z^TJ! «"* 9 ' ^ 
«W4. (n.,2H, : 8.73-8.80, m. £ ^^22^ ' * 1H,i 
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Intermediate 16 
3^Amino-ben7oir ^nrjNbut^Ust^ 

A solution of 3-nitro-benzoic acid t-butyl ester (2 77 
as m intermediate 15, in absolute ethanoUSO In °' * ^ Pr6pared 
on carbon (10 wt%, 0 . 30 g, and s tir ™ i > " COmbined witn P*"adium 
10 approximately 3 hrs. The reac ^^^ 

diatomaceous earth andthl r " ^ ,hr ° U9h a P*« °< 

* « 0.28 9 . 16.9 mmot ^3^^ * «"*"" a * • 
6-79^.87 (m, 1H). 7.19 (t J= 8 5 h/ih 7 ^ ^ & 158 (S ' 9H * 
5 Hz, 1H). MS (CI,: [M+HJ+ = t " ' ^ ? 24 - 7M < m ' 1H >: 7-38 (d, J= 8 .0 
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Intermediate 17 

mixture is diluted with diethy/ et^mT^T" *" 2 ^ The C00,e * 
(2200 mL) and the combined a^L ^ 2N a ^ HCi 

^h for 0.5 hrs. The resuming l^^T iCe - methar, °' 
wth ether (1 00 mL, and dried to g ive a ? a p T * * 
from methano. (600 mL) to give 3 2 ZZTs Tk ^ " 
hydrochloride as an off-white so.id (12^ 6 f ^'f^' 3 ™* 
d6-DMSO,: 7.32(d.J=7.8Hz 1H, 7 57 f fui 7 } " ( 300 MHz, 

_C (dec). 1H)> 7 57 *• 1H >- 7 -82 (m, 2H, m.p, 256-262 



Intermediate 18 



35 N-lsonrn 




69 



10 



15 



WO 95/28399 

PCT7EP95/0133S 

Intermediate 6 in nihv*»» nuT " in 

added via p,p ette t0 ^ «-"#t Tha reaction is. 

bam. «, stirrino tor 30 mn Z " ™" to « -C with a ice-water 
and than driad overnight undent, " wasn8d *»> »atar 

a *hi.e soiid (5.765 MoS^ T '° ""^ ' he «"*«nd as 
NMR (300 MHz, CDci 3 J Zd \° 'Tr' ^ " M Ste P' * 
« (d. ^,6.5 Hz, ,H " " J =' 6 ' 5 * «* 

S61 a.1 Hz, 1H), 7.11-7.62 (m, 19H). MS (FAB): [M+HJ* = 

Intermediate 19 



20 
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A ^suspension of N-lsopropy,-2^-oxo-5-phenyl-3- 

on carbon (10 wt%, 1 25 mg Tand cTJ, ? !" ' ntemiediate ^ Palladium 
5-352 mmo.) in absoMe 7^a^Tr ** 0 ^ * dd < 0 ** mL, 
hydrogen overnight. The r ^ !■! 1 " Under ^ospheric 
diatomaceous earth concent ? ' S ^ a " ad * 
Aether. ^^^^^^^'^^ 
under high vacuum to provide^ tme co ^ iS ° vemi 9* 

^.04 mmo,). , H NMR wt^ST? " 3 ^ ^ (1 " 866 * 
6-28 (m, 2H); 4 .6B*« (h,^^^^!? J=6 5 ^ »* 4.10- 
2H). MS (FAB): [M+H]* = 427 ^ 22 " 7 76 ^ 14 9 °4 (b, 



Intermedate 20 
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B-nitrophenyDovyrarhonyn nminr,h»n^ m ^ 

A solution of 4-nitro-phenylchloroformate (3 28 a ifi oa 

DPm iok «,i \ • ie tJ - 28 9- 16 -24 mmol) m anhydrous 

P ( . 25 mL) ,S added dr °P"^ over 20 min. to a solution of 3-amincT 

benzoic acid t-butyl ester f3 « n iro<i amino- 

mL 17 mm i\ 9 ' 24 mmol) and anhydrous pyridine (1 379 

realn 7 ° " anhydr ° US ° CM (25 mL > under at S-S C The 

reaction rmxture ,s allowed to warm to ambient temperature and s'rTed 

dri d 1 Shin9 ^ ^ HC ' < 1 N >« Reaction s 0 ^ n d is 

T« th I " ma9neSiUm SUtfate and -ncentrated ,„ y a J to a 



Intermediate 21 

W^V^tf^ H benzoje l l IJ dJaze^in^^ 
benzoic ari rj tert-bnty i oe » a r 

o 5 m rS 'T'^-^^'-^^^^-^^feK^Jdiazepin^-one (1 500 

*«y is coded «o 0-5 .C. f„ t e red . and ^T. £££ S T 

s. 9H); 5.34 (s, 1H); 7.24-7.67 (m, 12H); 8.01-8 02 („ , 1H> TLC R - ! 
(9:1 chloroform: methanol). ' LC Rf " 0 4 

Intermediate 22 
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By employing conditions similar to those describe in , . 
that the final treatment with ammonium ^Z^ST"? * """" 
2-amino-acetophenone (1 86 a 13 a J/ aC ' d ' S not P erf °"™d. 
which is obtained in a Jh^^^°~ 19 ^ ^ 
concentrated in vacuo trituntaH 1 Pr ° duct ,n soluti °n « 

solid (2.770 g , 8.56 mmol). i H NMR '(300 ZTTT " 38 3 **• 

5-81 (d, J=7.7 Hz, 1H); 5.02 (s 2H) 7 ' ^ ^ 5= 2 38 (S ' 3H * 
7-75 (d, J=7.2 H 2 1H 8 20 H 1 2 . 1 ^ ?H,; 7 53 »■ J=7 '' K 1H) 

mir - 324. 1 " J=BS Hz ' 1H); 1069 IH). MS (FAB); 



Intermediate 23 



25 




15 



By employing conditions similar to thn«, -u ^ .' 
•n. (0.500 g. ,.55 mmo „, ,„ KK *M' 1 *»Pin-2- 

'H NMR (300 MHz, C DC , 3 > JT£ ' a77S 9 ' 155 mTO »- 

^. IHk 4.22 « >, 6 . 6 £, 1H,TJ2 s ^ 3H>; 390 « J = 1 « 

7.1,-7.58 , m , ,4H). MS ( ES „: ^ = 49^ ^ ** J=8 ° * 1H,; 

Intermediate 24 

. ~ ^'hydra-h^n^ ^ i ^ 1lr(i t h 

!SODro D y|.N. r h Pnv | arotami ^ 

By employing conditions similar to those descrih** .w , . 
aqueous brine. 7*e em y , ace,a,e layer is sepat S3,Ura ' ed 



30 



72 



20 



25 



30 



35 



WO 95/28399 

PCT/EP95/01335 

4^, , - ' • J=S 8 * 6H): 2 43 <S - 3H); 3 82 < d ' J = 16 7 Hr. 1H ); 

« (S^.r 37 <b - ,H>: 4 93 - 507 <m ' ,h > 7 ° 7 - 7 - 52 <* -* 

Intermediate 25 

7.NitrQ.1.tart.butoyYrarh pnv |.i nc | ayn ) 0 

ntt T£ 7 - nitr °- 1H - inda2 ° ,e (Z81 9 " 17 23 ™ 0| >. ^-tertbuty. carbonate 
(7.52 g, 34.5 mmol), triethylamine (4.81 mL, 34.5 mmol) and 4- 

dimethylamino-pyridine (2.11 g, 17.2 mmol) in anhydrous acetonitrile (100 
mL) n st,rred under nitrogen at ambient temperature for approximately 3 hrs 
After removing the solvent ft, vacuo, the residue is partitioned between ethyl 
acetate and aqueous sodium hydrogen sulfate (1N). The organic layer is 
separated, washed with saturated aqueous brine, dried over anhydrous 
magnesium sulfate, filtered and concentrated in vacuo. The crude product is 
purified by chromatography on flash grade silica gel using DCM. Fractions 
contam.ng the product are combined, concentrated in vacuo to a solid and 

ntT ?o h Jf VaCUUm *° Pr ° Vide thS tit,e Com P° und as a ^ «oKd 
(2.674 g, 10.16 mmol). 1H NMR (300 MHz, d6-DMSO) 5= 1 55 fs 9HV 7 Sfi 

Intermediate 26 
7-Amino-l-tsrt-h, * ^ caTbons /XJmri „ nla 

A mixture of 7-Nitro-1-tert-butoxycarbonyl-indazole (1.000 g. 3 798 mmol) 
prepared as in fntermediate 25, and palladium on carbon (1 0 wt%, 0 10 g) in 
ethyl acetate (25 mL) at ambient temperature is stirred under atmospheric 
hydrogen overnight. The mixture is filtered through celite and concentrated /„ 
vacuo to an oil which solidified under high vacuum to provide the title 
compound as a purp.e solid (0.860 g. 3.686 mmol). 1 H NMR (300 MHz d6- 
DMSO 8= 1.59 (b. 9H); 6.13 (b, 2H); 6.76 (d. J= 7.6 Hz, 1H); 6.97 (d, J-7.6 
1H); 7.04-7.07 (m. 1H); 8.24 (s. 1H). TLC: R f = 0.47 (25:75 eh ty acetate- 
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Intermediate 27 




By employing conditions similar to »h„ „ 

Pnenvl-1,3-dihydro-b *™ ^ 11. 5- 

1987. 52. 3232-3239. ^ ^ZtT ^ * ' °* ^ 
™hoxy*heny^ce^ 

compound, which is obtained as a wet wh»! ""J? "* t0 the *• 

m anhydrous DCM, dried over anhydrlu^ 1 ta disso '^ 
concentrated /„ „ao/o The r e <T SU ' fate and 
*.ed overnight under •* -nexane. fi.tered and 



20 



Intermediate 28 



25 



30 



35 




™tnoxy.pnanv,,. 2 . (2 . 0 ^ 5 ^ 2 V d ^ W ' W »^-N<4- 

mmol, is added via micropipatta ana ft ^ ° moac " 3te » mL, 2 . 38 
45 mi " Acatic add ia added (0 0 2 6 mL ?£" " ma,n,ainM * " 7S - C *» 
a«=»ad ,o air „ a mblent l-^"^"^-* - -Con „ 

«™ned, concentrated * raci)0 '"a J££" C< *" ai, " ng •"*"« »» 
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4.63-6.74 (m, 1H); 6.97.7.08 (m, 2H); 7.15-7.31 (m, 4H); 7.36-7 53 (m 6HV 
7.57-7.66 (m, 1H). MS (FAB): [M+H]* = 556. ' ' 

Intermediate 29 

{1-flsopropvl.f4-mPthoxv-Dh e nyl). carbamovlm ft thvii.2.o XQ .fi.ph C n Y i.o^. 
dihvdro-1 H.hpn™f a ]f 1 ,41dia7epin.3-y|Vacetic ar.iri 

By employing conditions similar to those described in Example 10, {1- 

[lsopropyl-{4-methoxy-phenyl)-carbamoylmethyl]-2-oxo-5-phenyl-2!3-dihydro- 
1H-benzo[e][1,4]diazepin-3-yl}-acetic acid tert-butyl ester (0.910 g, 1.638 
mmol), prepared as in Intermediate 28, is converted to the title compound 
which is obtained as an off-white solid (0.943 g, 1.888 mmol) which is used 
without further purification. 1H NMR (300 MHz, CDCI 3 ) 8= 1.07 (d J=6 7 Hz 
15 6H); 3.14-3.26 (m, 1H); 3.54-3.65 (m, 1H); 3.81 (s, 3H); 4.02 (d J=16 8 Hz ' 
1H); 4.28-6.29 (m, 2H); 4.88-6.99 (m, 1H); 6.76-7.88 (m, 13 H). MS (FAB) - 
[M+H] + = 50O. i \ )■ 
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25 



Intermediate 30 



2-f3-(N-Benzvloxvcarbonvl-a mino)-2- 0 xo.fi- PV ridin-3-vl-7 i 3-dihvdro- 
ben Z 0fe1f1,41di a 7epin-1- v n-N-i S onmn»l-M -(4-meth O w-nhPnvn- a c e t a mir< t > 

A solution of 1.000 g of 3-(benzyloxycarbonyl-amino)-5-pyridin-3-yl-1,3- 
dihydro-benzo[e][1,4]diazepin-2-one (2.591 mmol, Pat. App. WO 93/16999) 
in 7 mL dimethylformamide at 0 °C under nitrogen was treated with 5.44 mL 
(2.72 mmol) of potassium bis(trimethylsilyl)amide (0.5M in toluene). After 
stirring for 1 0 min. , a solution of 0.779 g of 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide (2.72 mmol), prepared as in Intermediate 5 in 2 
30 mL of dimethylformamide was added to the mixture. The reaction was stirred 
to ambient temperature over 2 hrs. and then quenched into a mixture of ethyl 
acetate, water and saturated aqueous brine. The phases were separated 
and the aqueous phase was back-extracted with ethyl acetate. The organic 
layers were combined, washed with saturated aqueous brine, dried over 
35 anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue. The 
residue was purified on flash grade silica gel using 9: 1 ethyl acetate / 
• hexane: The appropriate fractions were combined, evaporated in vacuo to a 
foam and triturated with hexane. After evaporation of the hexane in vacuo, 
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7-07 (d. 2H. J. 8 8 5 « « i H , ^ 2H)> 732 (m ' 9H >' 
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Intermediate 31 
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35 



residue and ,r ilU ra,ed diZ eZT ,"™ P0 ™ Sd * MO "> <° a 
washed wi,h diethvl JStZZT \ ^ ,eSU '" n9 Sluny » as "«««. 

- °^^^^X^Z*^ 29a 

--9«6(m.2H). 8 .B5(m.,H).8.21(dd 1H ^58 8, 7^ ^ 
(ESI,: f M + Hr = 458. 1H ' J " 16 -7). 3.8 8 (s . 3H), 1.07 (m. 6H); MS . 

Intermediate 32 




A suspension of isatoic anhydride (9 54 a 58 «; mm„r ^ ^ „ 
isopro Py i- N .p h eny,-acetamide (15 0 0 58 5 m T ' "* 2 - br ° m °- N - 
(8.1 9. 58.5 mmo, ) in Dm"(300 mL, is stirr^T ' C "*»«* 

brown sol,d. Trituration with water gave a light brown s Ji uZ ° ? ' 
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2H); 4.96 (m, J=6.8 Hz. 1H); 6.87 (d. J=8.5 Hz, 1H); 7.2-7.6 (m, 6H); 7.71 (t 
J=7.0 Hz, 1H); 8.14 (d. J=7.8 Hz, 1H). MS(ESI): [M+HJ+ = 488. 

Intermediate 33 

5 

2-(2,4.Dioxo-6H-hftnzordin 31 n y a 2 in.1- v |\.N.i S n r )roDv|.N.f4.meth V n> Y . 

Phenvll-acetamirte 

By employing conditions similar to Intermediate 30 except 2-Bromo-N- 
10 isopropyl-N-(4-methoxy-phenyl)-acetamide (16.74 g, 58.5 mmol ) is 

substituted for 2-Bromo-N-isopropyl-N-phenyl-acetamide, the title compound 
is obtained as a tan solid (18.53 g, 50.3 mmol ). 1h NMR (300MHz, d6- 
DMSO): d 1.00 (d. 6H, J=6.6 Hz); 3.81 (s, 3H); 4.29(s. 2H); 4.73 (m, 1H); 
7.02-7.41 (m, 6H); 7.84 (m, 1 H); 8.01 (m, 1 H). TLC (Ethyl 
15 Acetate/Hexane(1:1)): Rf=0.44. 



Intermediate 34 



2-(2,S-dioxo-2.3,4 5-tetrahvdro^nzofelf 1 41di a 7. eD in-1 -vn-NI-isoDroDvl-N- 
20 phenvlacetamide 

A suspension of 2-(2,4-dioxo-6H-benzo[d][1,3]oxazin-1-y|)-N-isopropyl-N- 
phenylacetamide (10 g, 31 mmol ), glycine (2.32 g, 31 mmol ) and 
triethylamine (4.32 mL, 31 mmol ) in water (50 mL) is stirred at 50°C for 5h. 

25 The reation mixture is concentrated to a brown viscous oil, acetic acid (1 00 
mL) is added and the mixture heated at reflux for 6h. The reaction mixture is 
concentrated to a brown viscous oil, dissolved in ethyl acetate (300 mL) and 
washed with water, saturated aqueous sodium bicarbonate and brine. The 
resulting solution is dried over magnesium sulfate and concentrated to a 

30 yellow foam. Recrystallization from ethyl acetate/petroleum ether (4:1, 100 
mL) gave the title compound (7.55 g. 21.5 mmol) as an off-white powder 1H 
NMR (300M Hz. CDCI 3 ): 1.12 (d, J=6.7 Hz, 6H); 3.6-6.4 (m. 4H); 5.05 (m 
J=6.7 Hz, 1H); 6.62 (m, 1H); 7.1-7.6 (m, 7H); 7.84 (d, J=7.5 Hz, 1H). MS ' 
(FAB): [M+H] + = 352. 

35 

Intermediate 35 
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30 



35 



Intermediate 36 



A solution of 2-(4-azido 5 

conlainino sodium chtorida * 5% "»»<»» Potassium 

tayer extracted mh mm tJ < * ! ' an " : fe ^paratea a ^ ° n " e 





25 



Intermediate 37 
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MH8opfopYl.2-rS-ox.vfi S-riihvdro.1 7 3a fi-»» traa 2a -b e n ? nrpl a7u | ene .fi.x, l} .Ki. 

Phenvl-aeetamirift 

5 Pyridine (3.0 mL, 36.9 mmol ) is added to a stirred suspension of 2-{2 5- 

di oxo-2,3,4,5-tetrahydro-ben20[e][1.4]dia2e P in-1-yl)-N-isopropyl-N-phenyl- 
acetamide (6.45 g, 18.4 mmol ) in toluene (180 mL). The mixture is warmed to 
80°C to give a cloudy solution. Phosporus oxychloride (1.14 mL. 12.2 mmol ) 
is added and the mixture is heated at reflux for 1.75 hrs. during which a red 
10 oil separated out from the reaction mixture. After cooling to room 

temperarure, toluene is removed and the residual oil is diluted with water and 
extracted with ethyl acetate (x 2). The organic extract is washed with aqueous 
hydrochloric acid (1 N) and brine, dried over magnesium sulfate and 
concentrated to give a tan foam (6.3 g). The crude product is dissolved in 
toluene (180 mL) and formyl hydrazine (2.8 g. 46.2 mmol ) is added The 
mixture is heated at reflux for 22 hrs. After cooling to room temperature the 
reaction mixture is diluted with ethyl acetate (200 mL) and washed with water 
(x 2) and brine, dried over magnesium sulfate and concentrated to a light 
brown foam. Purification by silica-gel flash chromatography with 5-10% 
methanol in dichloromethane as eluent followed by recrystallization from ethyl 
acetate/petroleum ether (1;2. 150 mL) provided the title compound as a white 
powder (2.85 g 7.60 mmol). MP 141-3°C. Found C. 65.4 ; H, 5.65; N 18 4- 
C21H21N 5 0 2 .0.25 H 2 0 requires C, 66.4. H, 5.7; N, 18.4. 1h NMR (300MHz 
CDCI3): 1.13 (d. j=6.6 Hz. 6H); 3.5-5.9 (m. 4H); 5.05 (m. J=6.6 Hz 1H)- 7 1-' 
25 7.7 (m. 8H); 8.01 (d. J=7.6 Hz. 1H); 8.26 (s. 1H). MS (FAB): [M+HJ+ = 376. 

Intermediate 38 
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35 



(S)-2-f5-chloro-3-f1 H-inrir»l .3-vlmethvl).?. oxo .2 a-riihy rtrn. 
benzofelf1 l 41diazepin-1-vn-N-iso D r ODV |.N.f^mc t hoxv-DhPnwh. a r 0 > amj ^ 

S-2-[3-(1H-lndol-3-ylmethyl)-2,5-dioxo-2,3,4.5-tetrahydro- 
benzo[e][1.4]diazepin-1-yl]-N-isopropyl-N-(4-methyoxy-phenyl)- 
acetamide(289mg, 0.567 mmol ) is dissolved in toluene (6 mL) at 80 °C under 
nitrogen. Phosphorous oxychloride (1 16mg, 0.752 mmol ) is added dropwise 
and the reaction mixture is refluxed 2.5 hrs. The solvent is removed in vacuo 
and the crude product purified by flash chromatography on silica gel (30 g) 
eluted with ethyl acetate/hexane (2:3. 500 mL). Fractions containing the 
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under high vacuum to give the title Smn ' ^ a " d dried briefl V 
yellow foam. 1 H NMR Soa^ST^n ^ "* M1S mm0,) as a 
1H): 3.68 (m, 1H); 371 (^ ^6^ , "° W ^ J=6 9 ^ C* 
« 1H. J-16J Hz); 5.03 (m 1H .' 6 88 £ * ** 3 84 (m ' 1H >'" 

H 2 ); ,68 (d , 1^^^^ * 1 >* 7 ^ W 
acetate/hexane. 2:3): Rf= 0.38. ^ LC (ethyl 
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Intermediate 39 
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30 




By employing conditions similar to in»*r~ .«■ . 

substituted for S^^HiLSS^tt^ 5^ ^ 
^eJfMjdiazepin^^^ 

and other reagents scaled accord^y l^^^^^O-acetamide 
ye"ow foam (1 18 mg, 0.223 ^ H 1* ^°™* h ° btained - a 

3H); 3.84 (m, 1H); 4.45 (d. H J=16 6 1- \ nV ' J=16 * Hz); 3 82 C 
^ it, 1H); ,59 (d, 1 H j. 7 6 Hz ^ "J ^ 6.88-7.34 (m, 10H); 
(ethyl acetate/hexane, 2:3): *! * 38 H2)i ? " (s ' 1H >" TLC 

Intermediate 40 




35 



To a solut.on of (R)-2-[3-(iH-lndol-3-ylmeth y |). 2 S * in , , 
be ^eJ[MJdia 2 epin-1-y| J - N , sopr Jj. ^l^^' 3 ' 4 ' 5 -^^ 
(160mg. 0.313mmol), prepared as in LltT^^ 
an ice bath is added L (iZ£ 0 ££Z2l " ** ° MF (4mL > «** - 
30min. t-Buty, bromoacetate ZTo^lT " ^ 0i, > and 
mixture stirred with cooling fo iZlo^T^ " **** the reac *°n 
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ethyl acetate (50mL), washed with saturated NaHC0 3 (25mL) and brine 
(25mL), dried with MgS0 4 . filtered and concentrated to a yellow oil. The 
crude product and a major by-product, the dialkylated material. (R)-{3-(1-tert- 
_ butoxycarbonyl methyl-1 H-lndol-3-y.methyl).1-[iso P ro P y|.(4-methoxy-phen y l)- 
> ^^amoylmethyl]-2,5-dioxo-1,2.3,5-tetrahydro-ben 2 o[e]t1.4]diaze P in-6-y^ 
acet.c acd tert-butyl ester, are separated by preparative HPLC on a Delta- 
Pak C-18 column eluted with a linear gradient from 40-65%CH 3 CN in H 2 0 
w.th 0.1 % TFA buffer over a 30 minute period at a rate of 150mL/min The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
compound (84.6mg, 0.1 1 5mmol) as a white powder MS(FAB) m/z= 625 3 
(MH+); RP-HPLC (Vydac-C18, 40-65% CH 3 CN in H 2 0 with 0.1%TFA buffer 
linear gradient, 30min, 1.5mL/min) t r = 20.5min (t 0 = 2.5min). 

Intermediate 41 

2-f 3 -(N-Benzvloyvrarbonvl-aminnU9 ^ xo .5. CV r[nh OXV |.2 3.riih Y rtm. 
benzofelfl 41dia7epin.1-vn.N.i^ D r OD ^M.M.m a fK 0xv . Dhenv , Ua ^ amirtA 

By employing conditions similar to those described in Intermediate 1 1 5- 
cyclohexyl-1 ,3-dihydro-benzo[eH1 ,4]diazepin-2-one (Patent Application WO 
93/19063, 3.00 g, 7.66 mmol) and 2-bromo-N-isopropyl-N-(4-methoxy- 
phenyl)-acetamide (2.193 g, 7.66 mmol) are converted to the title compound 
which is obtained as a white solid (4.597 g, 7.70 mmol). 1 H NMR (300 MHz ' 
CDCI 3 ) 6= 7.60 (m, 2H). 7.28 (m, 6H). 7.19 (m, 1H). 7.08 (m, 1H) 6 95 (m 
4H), 5.34 (m, 1H), 5.16 (d, 1H, J = 12.3), 5.05 (d, 1H, J = 12.3), 4 95 (m 1H) 
4.22 (CUH. J = 16.6). 3.93 (d, 1H. J = 16.6). 3.84 (s, 3H), 2.93 (m, 1H).'l.69 
(m, 10H). 1.05 (m, 6H). MS (FAB): [M+H] + = 597.1. 



30 Intermediate 42 

2-f3.(N|.BenzyloxYr ; arhnnvl-Rmin 0 ^.M.nviH 0 . 2. oxo .5^Hnh 0 v Y |.2, 3 . d i hv rirr t . 
benzofelf1,41diazepin-1-vll-N-i SOO rnn.i.Ki. f zt. meth0i(V . nhenY , } . Q ^ t _ ; ^ 

35 By employing conditions similar to those described in Example 16, 2-[3-(N- 
benzyloxycarbon y l-amino)-2-oxo-5-cyclohexyl-2,3-dihydro- 
benzo[e][1 ,4]diazepin-1 -yl]-N-isopropy|.N-(4-methoxy-phenyl)-acetamide 
(2.00 g, 3.36 mmol) is converted to the title compound. The crude product 
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was punfied on flash grade silica ga, eMing „ ith , : , acetat e , hexene 

,2= Z T T ,ne produc ' we,e C0mWnM ' e ^- te < * -SET 

tnturatad wrth n-hexane. Hexan. was ramovad h vacuo and tha rama inZ 
so„d was driad undar high vacuum ,o provide the ,i„e expound aTe Z 
5 «***.«»,„.,„, ,g 2mmol) . 1hnMR(300MHz, CDct)6=r56(d 

H. J * 9.5). 5.69 (d, 1H, J = g.4>. 5.21 (d. 1H. J = 12.3). 5.02 (d 1H J - 
«* 4.97 (m. ,H), 4.25 (d. 1H. J ~ ,6.5). 3.88 (d. 1H, = ,6 S 3 63 , 3H, 



Intermediate 43 



15 ^ 3 - Ar "^o-4-N-nxiriP.2-o X o.S.ryrln h p yv , o gjjfe^ , ., . .. 

1-yl)-N.isoprnpy|.N.r4.mPthnv Y . rh ^ vl| gcglamide 

A solution of 2-[3-(N-ben2yloxycarbonyl-a m ino)^- N -oxide-2-oxo-5- 
cyclohexyl-2,3-d^^ 

phenyl -acetamide (1.00 g. 1.63 mmo „ in 100 mL of 1:1 ethyl "ace ate ^* 
20 ethanol was combined with Palladium cn carbon (10 wt%, 333 mg) and 
hydrogeno.yzed under an atmosphere of hydrogen for 5 hrs. Th^reaction 

T^ZZT ed ' evaporated in vacuo ' and triWed ^ £££ 

undeS " W " fem0Ved 10 V3CUO the residual - "dried 

(733 mo IT™. ^ 1,1,6 C ° mP0Und 38 3 «** c ^'«ne so.id 

(733 mg, 1.53 mmol). 1 H NMR (300 MHz, CDCI 3 ) 6= 7 45 (m 3H) 7 ^ Z 

2H). 7.06 (m, 1H), 6.93 (m, 2H), 4.96 (m, 1H), 4.90 (s 1H 4 25 (d H 

HM S I';? 4 ' 3 ' 82 (S ' 3H) ' ^ ^ 2 « * - m'.O (m 
4H), 1 .28 (m, 4H), 1 .05 (m, 6H). MS (FAB): [M+H] + = 479.3. 

Example 1 

1 N-lsopropvl-?.f2-oxo-5.phpn V .34 3 .ra.M H -tetrazol 5 u\\ nh on n . , 



25 



30 



35 



According to Process B, a mixture of of I.V-carbonyldiimidazole (28 6 mo 
0.176 mmol) and 2-(3-Amino-2-oxo-5-pheny.-2,3-dihydro- 

ben 2 o[e][1.4]diaze P in-1-y l )-N-isopropy.-N- P henyl-ace.amide (75 0 mg 0 176 
mmol), prepared as in intermediate 13. in anhydrous THF (5 mL) is « 
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10 



ambient temperature under a nitrogen atmosphere for approximately 30 min 
and then heated to reflux. After refluxing for 2 hrs, ^H-tetZ. 5^ 
pheny.am.ne hydrochloride (36.5 mg, 0.185 mmol). prepared as in 

nZ 7; " ^ jn P ° rti0n and the ™ « refiuxfor 

an add,t 10 nal 5 hrs and then concentrated in vacuo to a residue ThTr- h 
is purified by reversed-phase HPLC ma n, , 6S,due 
«f m c O0 / a C " 1 8 co,umn with a gradient elution 

!nf aCet ° nitrile i0 aqU60US trifl ^oacetic acid (0.1 % v over 30 min 
at 100 mUmin. Fractions containing the product are cLmbtned f oz n an 
lyoph .zed to provide the title compound as a white lyophile (37 mg 0 ^ 
mmol). 'H NMR {30 0 MHz, d6-DMSO) 6= 1.04 (d, 6H) 4 21 d 7-16 4 M 

(m, 19H); 8.26 (b. 1H); 9.38 (b, 1H); MS (ESI): [M+H]* = 614 ' 



15 



20 



25 



30 



35 



Example 2 

N-lsopropy|.?. f 5. m pthyl o nvn-^-nhony,..,^,^ § § 
b enzofein 41riia7eoin-1 -vM.N|- r K a nv |. arfltami ^ 

According to Process A phenyl isocyanate (0.065 ml 0 602 mmnh ic „ 
to a solution of WWno*n*^^ 

Intermed.ate 24. under nitrogen in DCM (3 mL). The reaction mixtu e is 
sirred at ambient temperature overnight and then concentrated tZZ> 
The res,due ,s dissolved in ethy. acetate, washed twice with 1N HC^driL 
over anydrous magnesium su.fate. and then concentrated aga^o rele 
The crude product is purified by reversed-phase HPLC on a C 18 column 

aZZuTTT aqueous trifluoroacetic acid <°- ^ --n 

at100 mUm,n. Fract IO ns containing the product are combined frozen and 
lyoph lll2 ed to provide the title compound as a white lyophile (92 mg 0 i on 
mmol). 1 H NMR (300 MHz, CDCIs) 5= 1.02-1.25 (m Sl^u^Z 
(d. J=16.9Hz, 1H);4.17(d, J= 16 .9Hz, 1H); 4.93-5 0 VL 1H ) 5 56 /d 
Hz. 1H); 7.02-7.61 (m,14H); MS(FAB): [M+H] + = 484 ' ' 6 3 

Example 3 

Mdsopropyl-2-fp-oxn-S.phPnvl 3- ( 3.nh»n V L. .^^ ^ ^ (| 
benzofelfl 41dmrepin.l .vn.M. p K^ y . n - rt -, mir) ,- 
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3. ambient temperature ZZ^t £ ' * nd a,,!WM <° * 

-(fate, ana concentrate, * Cre,"l T " magneSiUm 
purified by reversed-phase HPLf ™ , V « CrUC " prMuct i! 

«M« acatanitriie Ceo us 'rZrna f "*"" "* * e «°" * 

ml/min. Fractions conSZl!^? aC ' d ° ver 30 "*>• «"<» 
tyophifeeo to p o~r~mo rf ~ •«-» - 

mmoi, -H NMR ,300 ^ C D ~ OoYT' 2?* ^ "* ^ 

Example 4 




20 



besoribCoTntamZ ST a T" °~ * — 
25 benzole]-, 4Jo,azel "^""^^^.S^hydro- 

Hz. 6H); 1.74 (s, 9H); 2.48 (s 3H>- 3 97 rd f « Cb) & 108 < 1 ' J=7 '> 
Hz. 1H); 4.97-5.08 (m 1H)- 5 5 Z . I ^ u 9 1H) '' 4 25 
35 7.17-7.59 (m, 1 1 H 8 12^s 1H) 8 4l" « ^ ^ 6 W J=6 5 HZ ' 1H * 
MS (FAB): = 624 W ' J=8 ° * 1H,: 10 74 C 11* Hz, 
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15 



B. ?-f3-f3-f1-H-inda7n| P .7^rlv,,reid 0 1-^m 0 th vl - o. oxo . ? 3 . Hihv H r ». 
benzofelfj 41ftia2e D in.l-v^.M.i C n p rODV |. NJ . nhonv ,, g ^_ ; ^ 

Trifluoroacetic acid (2.0 mL) and 2K3^Ht wt ^utaxyaibor V l). 

N-.sopropyl-N-phenyl-acetamide (75mg. 0.120 mmol), prepared as in 
Example 4A, are combined, cooled to 0-5 _C with an ice water bath, and 
stored under nitrogen for 15 min. The reaction mixture is concentrated in 
vacuo to an oil, triturated with a mixture of diethyl ether and n-hexane and 
then concentrated again. This process is repeated several times until a solid 
-s obta.ned on concentration. The product is dried under high vacuum 
ovem,ght at room temperature and then at 65 _C overnight to give the title 
compound as a crystalline solid (61 mg, 0.1 17 mmol). The pure material is 
then lyophil.zed from acetonitrile/water. 1 H NMR (300MHz, CDCI 3 ) 8= 1 08 
1-12 (m 6H); 2.73 (s, 3H); 4.11 (d, J=16.8 Hz, 1H); 4.24 (d, J=16.6 Hz 1H," 

M^V^ 5 1H): 6 "" 7 - 75 (m ' ^ 8 00 IKfc 8.B3 ( b ' 

1H). MS(FAB): [Mt-H]+ = 524. 
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Example 5 

3-f3-ri-fl SO prop Y l-phenyl-camamnvlm e th v n-t> C - pnenv |. ? ^ ihy ftr ^ u 

benzofelfl ,41diazeDin-a.yi)., . reidoibpn™^ 

A^. 3-f3-f1-(lsopropy|.phenyl-r^rhamovlm 6 th> / n.^v^. Dhenv ,. ?a , Hih 
IH-benzofelfl ^diazepin.S.vll.ureinol-bpnrni,. acid tert buty j ester 

According to Process A, employing conditions similar to those 
described in Intermediate 21, 2-(3-amino-2^xo-5-phenyl-2.3-dihydro- 

benzo^fl^ldiazepin-l-yU-N-isopropyl-N-phenyl-acetamidehydrobromide 
(O.250 g, 0.466 mmol). prepared as in Intermediate 14. 3-[4- 

(nitrophenyl)oxycarbonylj-aminobenzoic acid tert-burtyl ester (0 167 g o 466 
mmol). prepared as in Intermediate 20.and triethylamine (0.069 mL 0 469 
mmo.) are converted to the title compound, which is obtained as a white solid 
(0.149 g, 0.231 mmol). 1 H NMR (300 MHz. CDCI 3 ) 5= 1.07 (d J=7 0 Hz 6HV 
1.58 (s. 9H>; 4.00 (d. 16.0 Hz. 1H); 4.28 (d. 16.0 Hz. 1H); 4.95-5.06 (m, in" 

[M Hr 64 6 66 ' 6 ' 72 1H): 7 - 13 " 7 - 8 ° (m> 19H) ' MS (FAB > 
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butyl ester (145 mg, 0.225 mmol), prepared as in Lmnlf <T t 
DCM f2 mnatos r , Example 5A, in anhydrous 

mu *w" • , ° 9en iS tr6ated With Wfloumaoetfc acid 12 

(300MHz, d6-DMSO) 5= 0.96 fd J=6 8H? rhv^.m , ' 

Example 6 
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DCM H Xybem ° ,riaZOle <43 m8 ' 0 318 are cl"L in 

o a rescue The crude product is puhfied by chromatography on fiaTZe 
«ta 901 us,ng 50V. ethy, acetate in „-haxane. Fraalo 4 
produa era combinad and ooncantratad m vacuo , 0 an oily 
PUHM materia! is dissoivad in DCM and concentrated again C JT 
residue. This procedure is repeated several times until a J Ms olL, 
concentration. The pure materia, obtained is dhed undo Z 11 
ovannigh, to provide the ,i„. compound as a c^staiiine so J , oT, 0 224 



86 



WO 95/28399 

PCT/EP95/01335 



10 



35 



mmol). The product is lyophilized from acetonitrile/water NMR (300 
MHz, CDCI3) 5= 1.08-1.10 (m, 6H); 4.00 (d, J=16.6 Hz, 1H); 4.34 (d, j=16 6 
Hz. 1H); 4.99-5.03 (m, 1H); 5.83 (d, J=7.6 Hz. 1H); 6.68 (b. 2H); 7 16-7 70 
(m. 17H); 8.21 (d, J=6.9 Hz. IH). MS (FAB): [M+H]* = 580. 

Example 7 

,3-{3-ri -f ISopropvl-phPnvl-carbamny lmot hvn . S . meth v |.?. oxo . 2 . 3-Hihyrim.i u. 
benzofein 41diazepin-3.yi |. U reidnUhPn:>nin 

A.3^3-f1.(lsopropvl-phPnv|.carbam 0 vlmPth v n.s. me thvl-9.nv 0 . 2 .3^ih V rirn. 
.1H-benzorelf1 l 41dia7Rpin-3-vl1.ur e irin\.h a n2oieat; irt tftft hllty , Betar 

According to process A, employing conditions similar to those 
15 described in Intermediate 21, 2-[3-amino-5-methyl-2-oxo-2 3-dihydro- 

benzote][1.4]diazepin-1-yl]-N-isopropyl-N-phenyl-acetamide hydrobromide 
(0.100 g, 0.466 mmol), prepared as in Intermediate 24. 3-[4- 

(nitrophenyl)oxycarbonyl]-aminobenzoic acid tert-burtyl ester (0 1 67 g 0 466 
mmol), prepared as in Intermediate 20, and triethylamine (0.069 mL 0 489 
mmol) are converted to the title compound, which is obtained as a white solid 
(60 mg, 0.102 mmol). 1H NMR (300 MHz. CDCI3) 6= 1.07 (t J=6 7 Hz 6H)- 
1.58 (s, 9H); 2.46 (s, 3H); 3.94 (d. j=16.7 Hz, 1H); 4.24 (d, J=16 7 Hz 'iH) ' 
4.95-5.06 (m, 1H); 5.41 (d, J=7.7 Hz. 1H); 6.58 (d, J=8.0 Hz. 1H); 6 74 (s 
1H); 7.15-7.77 (m, 13H). MS (FAB): [M+HJ* = 584. 

B. 3-{3-f 1 -(ISOpropvl-phPnvl-Carb a mnvlm qthvn-5-mPthyl.?. oxo .2 ^ihy Hrn. 

1 H-benzofelH .41diaze D in- 3- vn-ureido} .hPnTni,. ^.h " ~ 

Employing the same procedure described for example 5B, 3-(3-[i - 

(lsopropyl-phenyl-carbamoylmethyl)-5-methyl-2-oxo-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl]-ureido^enzoic acid tert-butyl ester (102 mg 
0.175 mmol). prepared as in Example 6A is converted to title compound 
which is obtained as a crystalline solid (55 mg, 0.104 mmol). i H NMR (300 
MHz. CDCI 3 ) 5= 1.09 (d, J=6.5 Hz, 6H); 2.63 (s, 3H); 4.06 (d. J=16 1 Hz 1HV 
4.19 (d. J=16.7 Hz, 1H); 4.92-5.02 (m. 1H); 5.58 (d. J=7.26 Hz 1H)- 7 09- ' 
7.78 (m. 11H); 7.89 (s. 1H); 8.05 (d. J=8.1 Hz. 1H); 8.29 (d. 8.3 Hz 'lHV 8 55 
(s. 1 H). MS (FAB): [M+H] + = 528. ' 
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According to Process n 
Scribed for Intermediate , to ^se 

0-851 mmol), p re p ared a * In ^^ ester (°-400 g 

niethoxy-phenyl)-acetam 

Intermediate 5, are converted tZ^^^™**" 
*Ne so,i d (0 . 417 g> 0617 m Jl th ';' e ^ n 0und . which is obtained as a 
=f7 Hz, 6H); 1.58 (s , 9H); MHz, CD 3 C|) fc ^5 (d 

J=16.5 Hz, 1 H ); 4.92-5 05 m u ' } ' 3 " « J=1 6-5 Hz, 1 H) - 4 31 ri 
MS (FAB): ^ i 676 " "° W 




25 



30 



nsopropy^^melho^^e^ii^^g^^ described for example SB, 3-(3-{i. 
0122 mmol). prepay as in Examele J "" t " J, >" es,e ' 050 me 

6 »« 377 (s, 3H,; „. , 2 w J= , 6 ' 7 ^;.*°" S °) 0.94 , a . j, e 3 Hj 
<">. 1H); 5.24 (d, J=e.4 Hz 1HV « o7^'' 2 J:=1S 7 1H> 4 65 i 7. 
1H>. WS(FAB: pvWfl. . « * 6 ' 9 " 72 <* «* «B (a. lift 9.^ 78 

Example 9 
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A. 3-f3-f1-ff4-DimRthvlaminQ-Dhenvl)-isoDroDvl-c 3rbamovlmPthvn-2-oxo-S- 
phen V l-2,3-dihyf1ro-1 H-hPnzotein 41di a 7P nin-3-vll-ur e irtn)-benzoic acid t*rt. 
butyl ester 

5 According to Process D, employing conditions similar to those 

described in Intermediate 18, 3-[3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl-ureido]-benzoicacid tert-butyl ester (0.400 g, .851 
mmol), prepared as in Intermediate 21 , and 2-bromo-N-(4-dimethyiamino- 
phenyl)-N-isopropyl-acetamide (0.255 g, 0.851 mmol), prepared as in 
1 0 Intermediate 4, are converted to the title compound, which is obtained as an 
off-white solid (0.470 g, 0.682 mmol). 1H NMR (300 MHz, CDCI 3 ) 6= 1.06 (d 
J*6.8 Hz, 6H); 1.58 (s, 9H); 2.96 (s, 6H); 3.99 (d, J=16.6 Hz, 1H); 4.37 (d, 
J=16.6 Hz, 1H); 4.92-5.03 (m, 1H); 5.59 (d, J=7.4 Hz, 1H); 6.58-7.84 (m, ' 
19H). MS (FAB): [M+H]* = 689. 

15 

B. 3-f3-f1-f(4-Dimethylamino-phenvn-isonrnp Yl-carbamnvlmethvn-2-oyQ.fi. 
phen Y l-2,3-dihydro-1 H-henzofeir 1 41rii a ze Din-3-vlWPid 0 ).benz O ic ar.irt 

According to procedures described for Example 5B, 3-(3-{l-[(4- 
20 Dimethylamino-phenyl)-isopropyl-carbamoylmethyl]-2-oxo-5-phenyl-2,3- 
dihydro-1 H-benzo[e][1 ,4)diazepin-3-yl}-ureido)-benzoic acid tert-butyl ester 
(180 mg, 0.261 mmol), prepared as in Example 9A, is converted to the title 
compound, which is obtained as a pink solid (133 mg, 0.210 mmol). The 
product is lyophilized from acetonitrile/water. 1 H NMR (300 MHz, d6-DMSO) 
25 6= 0.87-0.98 (m, 6H); 2.07 (s, 6H); 4.09-6.27 (m, 2H); 4.64-6.75 (m, 1 H)- 5 24 
(d. J=8.2 Hz. 1H); 6.67-6.83 (m, 2H); 7.02-7.13 (m. 2H); 7.18-7.72 (m 14H)- 
8.02 (s. 1 H); 9.26 (s. 1 H). MS (FAB): [M+H] + = 633. 

Example 10 

30 

3-(2-<1-flsopropvl-f4-methoxv-phenvh-e arbamovlm ( »thvn-2-Qyr>-f;. p h 0 r. Y i-0 | ^- 
dihvdro-1 H-benzole1f1 41dia?eDin-3-vlUar.B tvl-aminoUhBnynir 

A. of 3-(241 -risooropvl-/4-methQ xv-Dhenvh-r.qrbamovlmftthvn.2-oxo-5. 
35 Phenyl-2,3-dihydro-1 H-benzofe1f1 41dia2 e nin.?t. v |>. acB tvi am ino).b e n2 Q ic aeiri 
tert-butvl ester. 
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in n-haxane. Fractions ^L^-'l M gel usln 9 6054 ethyl 

acetate 

^ to a tacky foam, J^^ET " Crated in 

oompound(155 mg, o 233 mmon nfZ ° t0 Pr ° vide 1,16 »• 

2H); 3.76 (s. 3H); 3.99-6.11 ^4^^ "* 3 - 12 ^ 

1H); 6.98-7.83 ( m . 16H); 8 . 14 (s H) 10 3 ", s uf * 

675. . 1 ' 1 H)> 1 0 35 < s . 1 H). MS (FAB): [M+H] + = 
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25 



30 



benzo fe]n.4]diazepin-3-y|u a ^ 
"9, 0.228 ™o,),p^ par ^ 

compound, which is obtained as a^e S0 ^ 9 o T - l ° *" ^ 
P-duct is .yophiiized from acetonitn^e h2 ^ ^ The 
5= 0.85-0.96 (m, 6H); 2.16 (d, J=6 Hz^ 3 77 TVu°° d6 ' DMS 0) 
4-54-6.76 (m, 1H); 7.00-7.68 (m ,6^7 77 i 7^ 4 ° 1 " 6 - 31 <"•■ 3 "): 
10-34 (s, 1H). MS(FAB): |mV- M * ^ 8 24 (S ' 1H * 

Example 1 1 




35 



According to Process F, a mixture of n rio„ 

acetic acid (200 mg. 0.400 mmol) or^lT ^"^W'^epin-S-yl). 
(0-033 mL, 0.356 mmol) and bromLTr " ' mermediate 29 « a "«™ 
hexaf,uorophosphate(^ 

nig, 0.356 mmol) ,n anhydrous DCM (3 mL) is 
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ambifnn ^ diiS ° pr0 ^y^ (0-170 mL, 0.978 mmo.) and stirred at 
ambient temperature under nitrogen After I5hr« asiirreaat 
vacuo anri th* r ^ ■ hrs -' so| vent is removed in 



15 



Example 12 

JH-benzofelfl 41d. a z e nin^. yl] .„^i doVbpn ^ if , J irl 




to a sofuZofT 1° Pr ° C r A< triPh ° S9ene (42 ° m9 ' 0142 ™°'> * added 
io a solution of 3-amino-benzoic acid t-butvl ester (7R q m„ n ^ c 

triethylamine (237 1 uL 1 700 m m «n • I ( 9 ' ° 425 mmo1 ) and 

25 nitrogen at 0 5 C InH , ?J ° anhydr ° US DCM < 2 - 5 mL > 

PhenJs a * h k f ° r 30 min - After 2 "f3-(S)- a mino-2-oxo-5- 

pheny|-23-d.hydro-ben2o[e]t1. 4 ]dia 2 e P in-1-yi]-N-isopropyl-N- P henyl 

13, ,s added, the react.cn is allowed to warm to ambient temperature and 
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16 -6 H 2l 1H); 4.97-5.08 (m im 5 *q tn , ^ 




10 



15 



•N* is obtoinsd M a ^ ~ * - » 
•-DMSO) a. 0.94 (a. J=6.3 Hz 6HI 4 « « , mm ° 0 ' NMR f 300 MHz, 
* 'H)l 4.67*79 m. 1H, 5,9.5 2 8 1 ,S * »* 422 « «5 

'H): 9.2, „„, Ms (FAB): ^ J '& ' ** 7 W " ' m - 9.02 „. 

Example 13 
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25 



30 



ben2o[e][i,4]diazeDin 1 wii m • pnen y'-2,3-dihydro- 

NMR ,300 MHz, CDC,,, ,.^1 ""»* ' H 

J-17.0 Hz, 1H); 4.27 (d. J.,70 Hz S?* 157 (s ' 9H * 4 •« <«. 
* 1H); 7.08-7.74 ,m 19H iw*^ * ^ ™ « *7.5 



35 




By employing canditiona similar to P»,„_, „ 
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benzo[e][1,4]diazepin-3-yl]-ureido)-benzoic acid tert-butyl ester (168 mg, 
0.265 mmol), prepared as Example 13A, is converted to the title compound, 
which is obtained as white solid (112 mg, 0.190 mmol). ->H NMR (300 MHz, 
d6-DMSO) 6=0.94 (d, J=6.9 Hz. 6H); 4.11 (d, J=17.3 Hz, 1H); 4.22 (d, J=17.3 
5 Hz. 1H); 4.64-6.82 (m, 1H); 5.18-5.27 (m , 1H); 7.17-7.71 (m. 19H); 8.02 (s. 
1H); 9.22 (s. 1H). MS (FAB): [M+H] + = 590. 

Example 14 

10 1 H-indolyl-2-carboxvlic acid f 1 -( isoDro oy|-phenvl-carbamovlmethvn-2-oxo-5- 
phenvl-2 3-dihvdro-1 H-ben zoFelh 41dia?epin-3-vn-amide 

According to Process D, employing conditions similar to those 
described in Example 6. 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 

1 5 benzo[e][1 ,4]diazepin-1 -yl)-N-isopropyl-N-phenyl-acetamide (1 32 mg, 0.246 
mmol), prepared as in Intermediate 13, and indolyl-2-carboxylate (39.7 mg, 
0.246 mmol) are converted to the title compound. The impure material is 
purified by reversed-phase HPLC on a C-18 column with a gradient elution of 
42-60% acetonitrile in aqueous trifluoroacetic acid (0.1% v/v) over 30 min. at 

20 100mL/min. Fractions containing the product are combined, frozen, and 
lyophilized to provide the title compound as a white lyophile (81.3 mg, 0.147 
mmol). 1H NMR (300 MHz, d6-DMSO) 5= 1.10 (d, J=6.6 Hz, 6H); 3.97 (d, 
J=16.6 Hz, 1H); 4.34 (d, J=16.4 Hz, 1H); 5.01-5.06 (m, 1H); 5.79 (d, J=7.8 
Hz, 1H); 7.11-7.72 (m, 19H); 8.04 (d. J=8.3 Hz. 1H); 9.10 (b. 1H). MS (ESI)- 

25 [M+H]* = 570 



Example 1 5 

30 (2-n-(lsopropvl-phenvl- carbamovlmethvh-2-oxo-5-phenvl-2.3-dihvdro-1H- 
benzofelf 1 41diazepi n-3-vlcarbamovn-indol-1-vlVacetic acid 

A. f2-f 1-(lsopro pvl-phenvl-carbamovlmethvn-2-oxo-5-phenvl-2.3-dihvdro-1 H- 
benzofelf1.41diazepin-3-vlcarbam ovn-indol-1-vl>.acetic acid tert butvl ester 

35 

According to Process H, 1 H-indolyl-2-carboxylic acid [1-(isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2, 3-dihydro-1 H- 
benzo[e][1,4]diazepin-3-yl]-amide (100 mg, 0.176 mmol), prepared as in 
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25 



approximate,, 2 hr ^ ™IT 
nrnH . 1 v/v > at 100 mUmm. Fractions containina the 

Hz, 1H); 4.75*81 (m. 1 H) ; 5.29 (s, 2^62^6 ^ H 7 7 7 79 7 m 
19H); 9.53-9.56 (m,1H). MS(ESI): [M + H r = 684. ' ' 




By employing conditions similar to Examole 5R n n 
T^f^^^^ 0 ^-^^ butyl .ae, 
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Example 16 

^lsoprop y ,- ? 44. N .nvid e . ? . n v.. t ;. r K^ v , § p p| . 

benzoyl .^rti^in-i 

AMordin 9 EProcess I, a solution or ^^^^^ 
(3-phenyl-ureido)-2,3^ihy d ro-benzo f e][14]diazeo^ 
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^zz^zxzzr so,id <?4 ■* oi « 

Hz, 6H); 4.03 (d J.,6 6 H, , ^ , dS - DMS0) fc 0 96 <* J*6 



Example 17 



15 



20 



cooled s lightly and 3-fl.risonr«r»,i ,a ^ occurred. The solution is 

«h dichloromethane The 9 ° US ' ayer ls ""'"-extracted 

^•»-«e. wl e:d:::r:,e?rro re rr: art,dro - 

in methanol end precipitated by dropwise addton „ , " di " 0 " e!l 
egitation. The rwuttog slur ry f s ZTJ^T * "* ViSOr ° US 
eoiida dried 0 vemt 9 h, LZ^ZZ^Z^ Z * ?~ 

30 Example 18 

N-lsopropy|-N-/4-methnyY- r K a » vl) g r 2 n „ ■-, 3 n , , , 

y! -2.3-d,hydro.hPn7or ft 1fi 4iH, g ^ < ^ , ^ ^ "3 . 

According to process A, a solution of 175 mo of 2 rs am o 
pyr.din-3-y.-2,3-dih y dro-benzo[eH1 4]dia»pin 1 !^ 
methoxy-phenyo-acetamidediyroj^ 

intermediate 31, h3mLafnJ^^^^~-«n 
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~ *ra,ed * 5 mL o, aca,on M a and , he resu , ^ £££ 
reflux under nitrogen ^ fQr 2Q ^ ^^f" '° 

amb,en, temper.^, m and Mshed w|th ^ *° 

was ^ned again w«h 3 mL of aceton We and trough, Zl Z 

16.4,. 3.8, ,, 3H>. 0.96 ,d. 6H. A 6,,; MS <ES„ = 5^ ' 

Example 19 

N-, sopr op Y ,. N . rhpnv ,,, B M ^3^,^ 5^ 1 ^ , r 
tetraa 2a -ben7nrel agU |pn^ Yl1 _^^ nmjllL - 
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6-yl)-N-.sopropyl-N-phenyl-acetamide(140mq 0 361 mmm. « ! 

product are combined, concentrated /„ vaco . and triturated wi h heTane 
After removing the solvent //> vacuo the product k nn^n 

« ^-16.3 Hz, ,H,; 4.62*73 (m. 1H,; 5 Sw^tSi* ^ 
1H); 7,0-7.33 (m , 14H); 8,0 (s, ,H);,30 ( , ^ MS^^^O. 



Example 20 
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(R)-2-f3.nH-lndo[-3.vlm e th v h .2.5.dinyn.? ^^ ,5. t etrahvrirn. 
benzofep 41di a 7Pnin-1.vn.N.i SOD r 0 n V i.M.^.n, ethvnxv . phpnvl) . a ^_ ;/ ^ 

A mixture of 2-(2.4-Dioxo^H.b e n20[d][1,3joxa2in-1-yl).N-isopropyl-N-(4- 
methyoxy-phenyl)-acetamide (1.00 g, 2.71 mmol). D-tryptophan (554 mg 
2.71 mmol) and triethylamine (0.378 mL, 2.71 mmol) are combined in water 
(20 mL) and stirred for 5 hrs. at 50_C. After concentration in vacuo, the 
react.on mixture is combined with glacial acetic acid (20 mL) and refluxed for 
5 hrs. The reaction mixture is filtered and then concentrated in vacuo to an 
o.l. The oil is dissolved in ethyl acetate and washed consecutively with water 
(2X), saturated aqueous sodium bicarbonate, and brine. The solution is 
dried over anyhdrous magnesium sulfate, filtered, treated with activated 
charcoal, filtered and concentrated in vacuo to a yellow foam. The product is 
crystallized from methanol (15 mL). The resulting slurry is cooled with an 
ice/water bath, filtered and washed with cold methanol (3x4 mL) and dried 
under high vacuum to provide the title compound as white solid (469 mg 
0.916mmol). 1h NMR (300 MHz, CDCI3): 1.11 (m, 6H); 3.22 (m 1H)346 
(m. 1H); 3.69 (d, 1H, J=16.6 Hz); 3.83 (s, 3H); 4.20 (m. 1H); 4.45 (d 1H 
J=16.6 Hz); 5.06 (m, 1H); 6.06 (d. 1 H, J=5.4 Hz); 6.88-7.37 (m. 10H); 7 50 (m 
20 2H); 7.73 (m, 1H); 8.14 (s, 1H). MS(FAB): [M+H] + = 511. 
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Example 21 



fSV2-r3-f1H-lnrinl.3. v | me thvn.7 fi-rt io X0 .2 3 4 fi-t 0 tr a h Y Hr». 

benzorelf1 ] 4ldi a 7epin-1.vl1-N-isonro D y|-N-f4.mpm Y nv V . Dhenvn . arptamirlo 



By employing conditions similar to Example 20 except L-tryptophan (554mg 
2.71 mmol ) is substituted for D-tryptophan, the title compound is obtained as 
30 a white solid (432mg, 0.846 mmol ). 1h NMR (300 MHz, CDCI 3 )- 1 1 1 (m 
6H); 3.22 (m, 1H); 3.46 (m, 1H); 3.69 (d. 1H, J=16.6 Hz); 3.83 (s 3H) 4 20 
(m, 1H); 4.45 (d, 1H, J=16.6 Hz); 5.06 (m, 1H); 6.06 (d, 1H. J=5.4 Hz); 6 88- 
7.37 (m, 10H); 7.50 (m, 2H); 7.73 (m, 1H); 8.14 (s, 1H). MS(FAB): (M+H] + = 
51 1 . 



Example 22 
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c rr Si ^-methQVY. r H 0 ^ v , )acetflm;r|a 



10 



15 



20 



renuxed ( c 18 ™ ^o'T^' °' 821 mm °' » — « 

«* a aradien, eirdion of 25-50% acetoni , ri|e 
Influoroacetic acid buffer over a 3n mi „. - 1 * 

"«* Fracione ^^ZZ ZZZ < "~ * ^ 
to provide (he no. compound (54mo nZT^ lyophifeaJ 
1 H NMR (300M Ha.CDCO) d f ,2 In , Z , ~ ' " ' ' y ° Phifeate - 
3 60-3.73 (m . 15H) . 3 79 s 3H, 3 ~ \™ ^ " ^ 336 » 
«* 5.0, ,m, «* « <X 

Example 23 



25 




30 



35 



By employing conditions similar to Examm* r>-> 

Pn.em,ed,a,e 33, waa subafifufed for (S^Z hETT" " 
oxo-2.3Klinydrc-benroI.il 4Jdiazeoin 1 Jnf "* ,H - m * w *™<M)-2- 
Phenyl>-ace,amide and 'oL™™ "•^•'"Wy'-N^etnoxy. 
(43ms. o oao mmo, , is obfam Z aa T^i *" " ,le «"*»« 

3 79 (a. 3H); 393 <m 0 5HV 4 TaM a. f ' ' ^ 3 SW73 <">■ I-** 
8.26 (m 0.4 6.5^ S 6 7 In, 1 "o £ 7 * T 5 °' * 
606-6.2, (m . 2H,; 6.47 (a. ,„,. » ,H ' J = 7 < ** 



Example 24 
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(RH3-M H-lnriol-3-vlmsthvl V1 4isopron Y l ^4wnethow.ph»n Y i) . 
carbamoylmethyll.? S-fiioyn.l.2.3.5.t e tr a hvrirr>. ben 20 f e ifi 

acetic acid. 

5 To a solution of the TFA salt of (R)-{3-(1 H-lndol-3-ylmethyl)-1.[isopropyl-(4- 
methoxy^phenyl)-carbamoylmethyl]-2,5-dioxo.1.2 l 3,5-tetrahydro- 
benzo[e][1,4]diazepin-6-yl}-acetic acid tert-butyl ester (84.6mg, 0.115mmol) 
prepared as in Intermediate 40, in DCM (5mL) is added TFA (3mL) and 
stirred 20 minutes at ambient temperature. DCM and TFA are removed in 

1 0 vacuo and the crude product purified by preparative HPLC on a Delta-Pak C- 
1 8 column eluted with a linear gradient from 30-60%CH3CN in H2O with 
0.1 % TFA buffer over a 30 minute period at a rate of 1 50mL/min. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
compound (44.3mg, 0.065mmol) as a white powder MS(FAB) m/z= 569 4 

5 (MH + ); RP-HPLC (Vydac-C1 8. 30-60% CH3CN in H 2 0 with 0. 1 %TFA buffer 
linear gradient, 30min, 1.5mL/min) t r = 17min (t 0 = 2.5min). 

Example 25 

3-{1-flsopropYK4-mflthoxv-Dhenx/l)-r qrbamovlmethYll.2.o X0 .5-phPnyl.9^. 
dihydro-1H-benzofeiri 4Wia7.e D in.3. v lmPthvl ui.tert-butoyv^rhnn y l . i nH», Y . 

According to Process E, potassium hexamethyldisilylazide (0.5 M in toluene, 
2.38 mL, 1.189 mmol) is added dropwise to a solution of N-lsopropyl-N-(4- 

methoxy-phenyl^-oxo-S-phenyl^.S-dihydro-benzofeKI^Jdiazepin-l-yl)- 
acetamide (0.500 g, 1.133 mmol), prepared as in Intermediate 27, in THF (15 
mL) under nitrogen at -5 _C. After stirring for 15 min., 3-bromomethyl-indolyl- 
1-carboxylic acid tert-butyl ester (UehigsAnn Chem. 1985, 413. 0.386 g, 
1.246 mmol) is added in one portion and the mixture is stirred for 30 min. 
After concentration in vacuo, the reaction mixture is partitioned between ethyl 
acetate and water. The organic layer is separated, washed with brine, dried 
over anhydrous magnesium sulfate, filtered, and then concentrated in vacuo 
to a residue. The crude product is chromatographed on flash grade silica gel 
using 50% ethyl acetate in n-hexane. Fractions containing the product are 
combined, concentrated in vacuo to a residue, triturated with n-hexane and 
then reconcentrated in vacuo to provide the title compound as a white 
crystalline solid (0.550 g, 0.821 mmol). 1H NMR (300 MHz, d6-DMSO) 5= 
0.91-0.97 (m. 6H); 1.58 (s, 9H); 3.41 (d, 2H, 6.73 Hz); 3.73-3.79 (m 4H)- 
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4.07-6.21 (m. 2H); 4.67^.77 (m. 1H); 6.98-7.62 (m. 17 H); 7 69 (d 1H 
J=7.24 Hz); 8.01 (d, 1 H, J=8.24). MS (FAB): [M+H] + = 670. 

Example 26 

N-| S o P ropvl-N.(4-m e thoxv-phfinvl>.2-r4-NI-oyi rt p.^ v 0 .3. f3 . DhRnx/ ,.„ roiHnV <; , 
cyclohexyl-2 3-riihvdro^ n20 fe1f1 ^MsSSBS Dd^cgtansde 

A solution of 2-(3-amincM-N-oxide-2-oxo-5-cyclohexyl-2,3-dihydro- 

b e n 2 o[e][1,4]diazepin-1-yl)-N-isopropy|-N-(4- m ethoxy-phenyl).acetamide 
(125 mg, 0.261 mmol), prepared as in Intermediate 43, in 3 mL of 

dichloromethane under a nitrogen atmosphere was treated with phenyl 
isocyanate (28.4 mg, 0.134 mmol). After stirred at ambient temperature for 
30 mm., the reaction mixture was diluted with dichloromethane and washed 
withed aqueous potassium carbonated (5% w/v). After separating the layers 
the organ.c phase was dried over anhydrous sodium sulfate filtered and 
evaporated in vacuo to a residue. The residue was triturated with diethyl 
ether and the resulting slurry was stirred for 20 min. The mixture was filtered 
and washed with diethyl ether. The wet cake was recombined with diethyl 
ether and sonicated for 20 min., filtered, washed with ether and dried under 
h.gh vacuum to provide the title compound as a white crystalline solid (80 mg 
0.134 mmol). NMR(300MHz,CDCI 3 )5=8.05(s,1H),7.60(d 1H J = 7 9) 
7 48 (m, 2H), 7.34 (m. 2H). 7.27 (m, 2H), 7.11 (m ( 4H), 6.91 (m. 3H). 6.03 (d 
1H. j = 5.9). 4.91 (m, 1H). 4.21 (d. 1H, J = 16.4), 4.01 (d. 1H J = 164) 3 82 

i^^S^** 1 - 69(m,4H) ' 1 - 32(m - 4H) ' l - 02 <- 6H >- 
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What is claimed is: 



1. A method of inducing a Cholescystokinin-A receptor agonist response 
•n a mammal ,n need of treatment of a gastrointestinal or central nervous 
system related disease which comprises administering to such mammal a 
herapeut.cal.y effective amount of a 1.4-benzodiazepine compound of the 
following formula (I): 



15 



20 



25 



(I) 




(CH 2 ) n (NH) p (CO) (NH) r R3 
■ R 4 ' " 



10 wherein: 



R .s selected from the group consisting of C,. 6 alkyl, C 3 - 6 cycloalkyl 
Phenyl or phenyl mono-, di, or trisubstituted independently with hydroxy Cl 
ealkyl, Chalky, substituted with 1-8 fluorine atoms, C^a.koxy. carboxyCi 
ea koxy, halo, amino, mono- or difC-salkyOamino, -COO(Ci- 6 alkyl) C, 
salkylthio, carboxymethylthio. trifluoromethylsulfonylamino, phenyicijl'toxy 
Ci^alkylsulfonylorC^alkylsulfinylsubstituents; ^' 

C, a .ko! '! S K eleCl f T m 9r ° UP C ° nSiStin9 ° f ' C « Ca-ecycloalkyl, 
Ca-ealkenyl. benzyl. phenylC^a.kyl or phenyl mono-, di, or trisubstituted 
independently in the ortho or para positions with hydroxy C, 6 alkyl Ci 
ealkoxy. cyano, benzyloxy. pyrrolidine, morpholino. carboxy Cl . 6 alkoxy halo 
ammo, mono- or difC^alkyOamino, -COO(C^alky.), Cl . 6 alkylthio ' 
carboxymethylthio. trifluoromethyl, trifluoromethylsulfonylamino, phenylCi 
ealkoxy, C^alkylsulfonyl or C^alkylsulfinyl substituents- or 

NR1R2 together form 1.2,3.4-tetrahydroquinoline or benzazepine 
mono-, di-. or trisubstituted independently with Chalky!. C^alkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0. 1 . 2, or 3; 
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P is the integer 0 or 1; 
q is the integer 0 or 1 ; 

r is the integer 0 or 1, provided that when q is 0 then r is 0- 

R .s selected from the group consisting of hydrogen C, ca ikw. r 

tnfluoromethyl, trifluoromethoxy, Ci. 6 alkylthio SO in* «»,,,,! o« 

CH 2 ) v COO(C,^alkW), -(CH 2 ) V SCH 3 . -<CH 2 )„SOCH 3 JCH,f sn ' 

CHtr" 2 ^" 2000 "' - C0NH ' S °^H 3 ,, fcONH SO "CP" ' ' ' 
(CHjJvNtCsalkyDj, -(CH 2 ) v NH(S0 2 CFj) -(CH,1 wren K 

- coo ( cT: ) rrooic c H 2 'c:s ' S03H ' - S02CH * - s °^ • 

R 7 is hydrogen, C-salkyl. C«eycloalkyl. -CH 2 C 8 H S -CH,mou 
CH 2 CONH 2 . -CH.CONHlCea.ky,,. -CH 2 CO N <C, .a^o, " 

(CH^CO / \v_ R 6 

\ / 

on 

v ,s an .nteger selected from the group consisting of 0 1 or 2- ' 

R 4 is selected from the group consisting of hydrogen Cl JL 
halogen, C^aikoxy, C^alkoxyC^alky,, carboxyC . 3 a.ky or if 
6alkoxycarbonylCi. 3 alkyl; y C1 " 
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ni.ro S omt ni !!rr a i, r h , or h NR8 - proviaed ,ha — * * *»■■> °< 

inen =r is a doub e bond betwepn * an H ^ 
•he diamine ring, and „ . sing , e ^n x '.n£ " ^ * 

5 <CH 2)k R»;' S "'^ ^ * he 9rOUp * Mr^en. C^aikyi or 

ki S an Wegersetected from me 9roup Mnslst| 

— *I" ^ fr ° m ^ 9rOUP °"»*° ™- oratC, 
« M)an»no pyrroHdinyl. morpholinyl, pipehdiny,. t^SZl 

SOT M ^Cl^alkyl). -SO,NH(C,*ftyl). -S 0 ,CF 3 - 

SO,C 6 H 5 .-0(C, < all<yl)or-CON(C M alM) 2 . 

t is an imager salactad from the group consisting of 0 f or 2- 

m .san ,ntageraaleotadfrom,heg rou poo„s ist i„ g0 fO 1 2 or 3 

15 C,C r ; S ^f edfr0m,he8rOUPOTnsis '^'''Mrogan c]t^ 
C 3 -C 7 cycloalkyl. oxygen, phenyl, phenyl mono or disused w£ 
halogen eubstituents, subsUtuted heteroa^ 5 6 IrT 

.he c - s °* 

20 yd 5 * , i „ y u wnen r< is not oxygen* or 

nitrogen trr-^ * T 7 1°' S ~ ^ ^ * » 

Y and 2 are independently hydrogen or halogen- 

^'-.--P-iso^^lo^^tpeaoh 

«^ 

30 <hs.anyt»oOorSa,omsa ren o t ^ 

substituted heteroaryl in more detail includes heteroarvl ^ „ 
. ortneubstituted independently with hydroxy C, JmTI 
carboxyCalxoxy, halogen, amino, monc-^ m^Z^^, 
carboxy. -COO^alM). -CONHfC^aixyt). £ChT ' ' 

* carbosamida. oarboxymathytthio, phenyl. tJ^ZZ* 
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Ci-ealkylsulfbnyl, C^alkylsulfinyl, phenyl, carboxamide. orheteroaryl 
substituents; 7 

z is an integer selected from the group consisting of 0 1 or 2- 
bicycloheteroaryl in more detail is a 9 or 10 membered bicyclo 
aromat.c ring interrupted by 1, 2. 3 or 4 N, O or S heteroatoms. with the 
prov.sc that any two 0 or S heteroatoms are not bonded to each other, with 
the further proviso that bicycloheteroaryl is not quinoline- 

substituted bicycloheteroaryl in more detail includes bicyclo heteroaryl 
mono-, di-. or trisubstituted independently with hydroxy. (Ci-ealkyI) Ci 
Salkoxy. cyano. carboxy(Ci^a.kyl). phenyl, heteroaryl. phenyl(Ci^a.ky"l, or 
(Ci^alkyl)COO(Ci^alkyl); i-0"«yi)or 

or a pharmaceutically acceptable acid-addition or organic base-addition salt 
thereof. 

2. The method of Claim 1, further comprising a 1 ^-benzodiazepine 
1 5 compound of the following formula (la): 

nr'r 2 

(la) 



10 



0' 


1 












(CH 2 ) m 




R 5 



20 



wherein: 

R 1 is selected from the group consisting of Ci-C 6 alkyl C 3 - 
Cecycloalkyl. phenyl, or phenyl mono-, di-. or trisubstituted independently 
with hydroxy, C^alkyl. C^al.kyl substituted with 1-8 fluorine atoms Ci 
ealkoxy, carboxyCi. 6 alkoxy. fluoro, amino, mono- or di(C^alkyl)amino 
COO(Ci^alkyl). C^alkylthio, carboxymethylthio, trifluoromethyl 
trifluoromethylsulfonylamino. phenyld-galkoxy, C^alkylsulfonyl or Ci 
25 ea'ky'sulfinyl substituents; 
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15 



25 



30 



35 



R 2 is selected from the group consisting of C 3 -C 6 alkyl C 3 - 
Cecycloalkyl, C 3 -C 6 alkenyl, benzyl, phenyld-C 3 alkyl or phenyl mono- di- or 
tnsubstituted independently in the ortho or para positions with hydroxy Ci' 
6 alkyl, d- 6 alkoxy. cyano, benzyloxy, pyrrolidino, morpholino, carboxyd 
5 ealkoxy, chloro, amino, mono- or di(d- 6 alkyl)amino, -COO(Ci-6alkyl) Ci 
6 alkylth.o. carboxymethylthio. trifluoromethyl. trifluoromethylsulfonylamino" 
phenylC^alkoxy, C^alkylsulfonyl or C^alkylsulfinyl substituents- or ' 

NR1R2 together form 1,2,3,4-tetrahydroquinoline or benzazepine 
mono-, d.-, or trisubstituted independently with d- 6 alkyl, d- 6 alkoxy or 
10 halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3" 

pis the integer 0 or 1; 

q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, d-ealkyl d 
ecycbalkyl. phenyl, phenyl mono-, di-. or trisubstituted independently with d 
ealkyl. hydroxy. d. 6 alkoxy, halogen, amino, mono- or di(d. 6 alkyl)amino 
mtro. carboxy, -COO(Ci -ealkyl), carboxy Cl . 6 alkoxy, carboxyd-ealkyl ' 
carboxymethylthio, heteroaryl. mono- or di(C^alkyl)aminoalkyl or 
trifluoromethyl. trifluoromethoxy, d. 6 alkylthio, -SO v (Ci^alkyl). -SO v NH(Ci 

fru y ! ) .;l° vCF3 ° f " SOvC6H5 ' - (CH ^- N °2. -(CH 2)v CN, -(CH 2)v COOH. - 
(CH 2 ) v COO(d. 6 alkyl), -{CH 2 ) V SCH 3 . -(CH 2 ) v SOCH 3 , -(CH 2 ) v S0 2 CH 3 - 
(CH 2 ) v CONH 2 , -SCH 2 COOH. -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - ' 
(CH 2 ) v N(C 1 . 6 alkyl) 2 .-(CH 2 ) v NH(S0 2 CF 3 ),(CH 2 ) v N(S0 2 CF 3) (C 1 . 6 alkyl) - 
(CH 2 ) v S0 2 NHCO(d. 6 alkyl). -(CH 2 ) v S0 2 N(d. 6 alkyl)CO(d. 6 alkyl) - ' 
(CH 2 ) v CONHS0 2 (C 1 . 6 alk y l),-(CH 2 ) v CON(C 1 . 6 alkyl)S0 2 (C 1 . 6 alkyl) , - 
(CH 2)v NHR6 or -(CH 2 ) v OR7 substituents, heteroaryl. heteroaryl substituted 
with halogen, d. 6 alkyl. hydroxy, nitro. cyano. carboxy. d-ea.koxy, benzoxy - 
COO(Ci-6alkyl). amino, mono- or di(C^alkyl)amino, phenyl or benzyl ' 
substituents, napthyl, bicycloheteroaryl or bicycloheteroaryl N-substituted 
independently with hydroxy, carboxyalkyl, phenyl, heteroaryl, Ci 6 alkoxy or 
cyano substituents; 

R6 is hydrogen. d-e alkyl. -S0 3 H. -S0 2 CH 3 . -S0 2 CF 3 , -S0 2 C 6 H 5 - 
COO(C 4 H 9 )or-COO(CH 2 C 6 H5); " " 



20 



R 7 is hydrogen, d- 6 alkyl, C 3 . 6 cycloalkyl, -CH 2 C 6 H 5 -CH 2 COOH - 
CH 2 CONH 2 , .CH 2 CONH(d^alkyl). -CH 2 CON(C^alkyl) 2 or 
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(CH 2 ) wC0 — , / \ 

«^™:z*:z r 9roup — * ° ; 1 « 

* ea, yl . C.ea.oxy, cj%£~? 'J**' 88 * ^ C - 
ealkoxycarbonylCsalkyl- "^C^alky, or C,. 

P is 1, X " nitr ° 9en " ™«* - when R2 is methoxypheny| 

1Q qis1an drisOthenXisnitroso- 

ina^ndenny * hal08en J^L » **• «•*-*« 
graup consisting of pyndyl D vnmM„7 ' er0aryl selectea **» the 

« "ophenyl. IW^SSjE"* 1 « »»* 
isothiazoly.. oxadiazoly. tnf^vMh^ ? V ' Wra2 °""' """""H 
norphoiiny, or thiama^ol^ PVrr0lid,ny '' 
or.no.subs.Med In^^^T^T^ >* ^ « * 
aalKoxycarbonyl. Cealxoxy. "Sl^ ** -*»« *- 
20 aalkyljamino substituents; ^ Xkm °' a """° » ">ono- or di(C,. 
Z is hydrogen or halogen; 
heteroaryl in more detail includes a 5 or 6 m .„>. 
optionally interrupted by i . 2. 3 or 4 N s or n h T ^ Sr0ma " c rin0 
<ha, any Kyo O or S atoms are no, «* °* P™*» 

by methyl, methoxy, tmZZZfiZL'*"*' * 4 
"uoro, pyridine or trcJoC* dimethylamino. 
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4. The method as claimed in any of claims 1 to 3 when R 1 is isopropyl 
andR is phenyl or 4-methoxyphenyl. 

5. The method as claimed in any of claims 1 to 4 wherein R 4 is 
hydrogen. 

6. The method as claimed in any of claims 1 to 5 when Z is hydrogen. 



7. 



10 



The method as claimed in any of claims 1 to 6 wherein n is 1 , p q and 
rare zero andR 3 is indolyl. 



15 9. 



The method as claimed in any of claims 1 to 6 wherein n is zero p o 
and r are 1 and R 3 is optionally substituted phenyl or 7-indazolyi. ' 

The method as claimed in any of claims 1 to 6 wherein n is zero p 
and q are 1, r is zero and R 3 is indolyl optionally substituted on the 
nitrogen atom therein by carboxymethyl. 

10. The method as claimed in any of claims 2 to 9 wherein m is zero and 
R « a group selected from phenyl, methyl, pyridyl or cyclohexyl. 

11. The use of a compound of formula (1) as defined in any of claims 1 to 
10 for the manufacture of a medicament for the treatment of 
conditions where a modulation of the effects of gastrin or CCK is of 

25 therapeutic benefit. 

12. A compound of formula (1 ) as defined in claim 1 or claim 2. 

13. A compound of formula (1) as defined in any of claims 3 to 10. 



30 



14. A compound selected from; 

N-lsopropy..N-(4-methoxy-phenyl)-2-[2-oxo-3-(3-phenyl-ureido)-5- 
pyridin-3-yl-2,3-dihydro-benzo[e][1.4]diazepin-1-y|]. aC etamide; 
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15. 



16. 



17. 



18. 
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N-lsopropy|.(yj.(4. me , ho h 

ureido)-5-cyclohexvl 2 3 diLl s ?" TO ^-°*^3-phenyl- 
acetamide- IT Xy ' 2 ' 3 " d,hy ^-^W^diazepin-l-yii- 
acetamide, and enantiomers thereof. 

(a) reacting an amine of formula (II) wherein Ri R 2 R s v 
have the meanings defined in formula mil ' ' ' m ' Y 3nd 2 
derivatives thereof ( 0 ° VS ° r are P ro *ected 
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f=\ H 
0=C=N~R 3 N^N~^^ R 3 

m (V)° 

^ (VI) 

meanins defined in fo - ia « - * • P-cte d 

(b) reacting a compound of formula (VIII) wherein R1.R2 R s m Y 
and Z have the meanings defined in formula (I) above or are 
protected derivatives thereof 



10 
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(vm) 



Wherein W is selected from fonnula Villa, b, c or d: 

H r-~\ 

-n-c=o ^ N y N ^ N 

o 

(Vina) (vine) 

^ -Via, 

(vmb) (vmd) 



/n sto with amines of formula (VII) 



5 H 2 NR 3 

(VII) 

wherein R 3 has the meaning defined in formula (I) above or is a 
protected derivative thereof in a suitable solvent such as 
10 dichlormethane, tetrahydrofuran, N, N-dimethylformamide or 

acetonitrile, optionally at a temperature ranging from ambient 
temperature to the reflux temperature of the solvent; 

(c) reacting a compound of formula (II) wherein R 1 , R2 r5 m> y 
1 5 and Z have the meanings defined in formula (I) above or are protected 

derivatives thereof 
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NH, 



with acids of formula (IX) wherein R3 has the meaning defined in 
formula (I) above or is a protected derivative thereof 



HOOC-R3 
(IX) 

in the presence of a suitable dehydrating agent such as 
d-cydohexylcarbodiimide (DCC), 3-dimethy|.amino P ropy|-3- 
ethylcarbodiimide hydroch.oride (EDC), or4.benzotriazo.-1-y, 0 xytris- 
d methy<am,no)phosphonium hexafluorophosphate (BOP), partly 
•n the presence of a suitab.e alcohol (N-hydroxysuccinimide or T 
hydroxybenztriazole) to generate an active ester in situ.; 

(d) reacting a compound of formula (II) wherein R\ R2 R 5 m Y 

z ^::^r n9s defined * — <■> — - - ^ 




with acid chlorides of formula (X) or acid anhydrides of formula (XI) 
where.n R3 has the meanjng defjned jp ™* TO 

protected derivative thereof "veorisa 
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0 

(XI) 



Particular bases Wud^Zl " *™ belWeen 0 " 600 & 



p'i , Y^rK COmP ° Und0, ' 0rmula<X,, '* l »'alnR 3 R4 „s „ „ 
P. q, r, Y and 2 have the moaning m x ' ■ K » m » n - 

proved derivatives ^Z, 95 ae " nM h *-* » *~ or are 




R 4 

(CH 2 ) 0 -(NH) p -(CO) q -(NH;. R 3 



with an alkali metal alkoxide alkali ma ^i u _ . 

dimethylformamide or tetrahydrofuran at 0° C fhi, , > 
of a ha,o acetamide of forrJa * ^ 

meanings defined in formula f n J R have the 

thereof (0 ab0Ve or ,s a P r °^cted derivative 



IjIR'R 2 

r° 

(CI, Br) 
(XIII); 
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(0 reacting a compound of formula m/m v. 

and 2 have tho « rormuia (XVII) wherein Ri ( R2 R s m Y 

protected 



NR'R 




(Br, CI, IHCH) n -(C0)q.R3 
(XVIII) 

These reactions are particularly run at an t« oco ^ • 



m, Y and Z have the meanings defined in formula (\) 0 ? ar * ' > ' 
derivatives thereof »°nnuia (I) or are protected 



NR l R 2 



>0 
J. O 



PCfcr 



•J 
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(XIX) 



with amines of formula (VII) wherein R3 has the meaning defined in 
formula (I) above or is a protected derivative thereof 

H 2 NR3 
(VII) 

in the presence of a suitable dehydrating agent (DCC, EDC, BOP) or 
bromo-tris-pyrrolidino-phosphonium hexfluoro phosphate (PyBrop) 
Suitable solvents include N, N-dimethylformamide or dichloromethane 
The reaction is run at room temperature with a suitable tertiary amine 
base, such as triethylamine, N-methyl morpholine or N, N- 
dimethylaminopyridine; 

(h) reacting a compound of formula (XX) wherein R1, R2 r3 ( R 4 n 
P, q, r, Y and Z have the meanings defined in formula (I) above or are 
protected derivatives thereof 



NR'R 2 




R lCH 2 ) n -(NH) p -(CO) <1 -(NHX-R 3 



(XX) 



with amines of formula (XXI) wherein Rie and Ri7 are as described for 
R 5 of formula (I) above or are protected derivatives thereof 

HNR16R17 
(XXI) 

This reaction is particularly run in a suitable solvent, such as 
dichloromethane. initially at 0 - 5 o C , then allowed to warm to ambient 
temperature; 
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(i) reacting a compound of formula (XXIV) wherein R 1 , R* R3 } r4 
R 5 , n, p, q t r, Y and Z have the meanings defined in formula (I) above 
or are protected derivatives thereof 



NR l R 2 
\ n 

^CH 2 ) n -(NH) p -(CO) q -(NH\-R 3 

(CH 2 ) m -R 5 

(XXIV) 

with an appropriate oxidizing agent, such as m-chloroperoxybenzoic 
acid, in a suitable solvent such as dichloromethane, at temperatures 
ranging from -20 to 50 °C to further provide compounds contained 
within general formula (I) wherein R\ R2, R3, r4 R 5 n p q> r Y and 
Z have the meanings defined in formula (I) above or are protected 
derivatives thereof 





(j) reacting compounds of formula (XLIV) wherein R 1 , R2, R5 t x, Y 
and Z have the meanings defined in formula (I) above or are protected 
derivatives thereof 
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NRR 



1-2 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV) 
.m.dazolides of formula (V) or nitrophenyl carbamates of formula (VI), 

0=C-N-R 3 jC^^^R 3 

O 

(m) 



0 
(IV) 



(VI) 



wherein R3 has the meaning defined in formula (I) or is a protected 
derivative thereof; 

followed if necessary or desired by one or more of the following steps; 

(i) removal of one or more protecting groups. 

(ii) converting one compound of formula (I) into another compound of 
formula (I). 

(Hi) separating a compound of formula (I) into the enantiomers 
thereof. 
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